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Chapter 1: Overview

Enabling Legislation

The Department of Commerce is required to submit a Biennial Energy report to the State
Legislature and Governor’s Office.* This 2011 Biennial Report includes both a comparison of
current, standard energy indicators to their historical values; and a special update to the State
Energy Strategy as directed in the 2010 legislative session.”

The State Energy System

Energy flows in Washington State’s energy system are summarized in the figure below.

2007 Washington Energy Use

Demand Seclors

Supply Seclors
Trilficn Biu

Trillior-Bau

Data is for calendar year 2007, the most recent year for which data are available on all sources
and consumers of energy. In the figure, the thickness of each line is proportional to the quantity
of energy being delivered or consumed; these quantities appear as numeric values on or adjacent
to each line, in trillion British thermal units (TBtu). Of the 1,540 TBtu primary energy
consumed in one year by the state, 537 TBtu was consumed by electric generators, and about
1,000 TBtu went directly to the three consuming sectors (transportation, industrial and
residential/commercial). Electric generation was on average 73% efficient with 392 TBtu of the
537 TBtu primary energy being delivered as electricity and the remaining 145 TBtu rejected as

# RCW 43.21.F.045 (h) “No later than December 1, 1982, and by December 1st of each even-numbered year
thereafter, prepare and transmit to the governor and the appropriate committees of the legislature a report on the
implementation of the state energy strategy and other important energy issues, as appropriate.”

> Engrossed Second Substitute House Bill 2658 (2010), and Directive by the Governor 10-07.
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waste heat. The transportation sector is the least efficient user of primary energy, delivering only
26% of the primary energy as useful work, and losing the remainder as waste heat.

When compared to other states, Washington State’s energy system is characterized by relatively
clean and low-cost electricity dominated by hydroelectric generators, thermal energy with a
larger-than-typical contribution from biomass, and fairly typical transportation energy. The
state’s greenhouse gas footprint is dominated by transportation energy, thanks to the relatively
low greenhouse gas emissions related to the electric grid.
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Chapter 2: Energy Strategy Update

Introduction

In the spring of 2010, the Washington State Legislature passed, and the Governor signed into
law, Engrossed Second Substitute House Bill 2658 (E2SHB 2658), which called for the state to
implement a comprehensive energy planning process and directed Commerce to lead this effort.
The last state energy strategy was adopted in 1993, and the most recent update completed in
2003.

The planning process described in the legislation consists of two separate yet interrelated
processes. One process being the development of the analytical tools and resources to support an
ongoing planning process based on high quality, unbiased analysis and the second being the
planning and development of the strategy itself. Section 404 of E2SHB 2685 established the
process Commerce was to follow for the revision to the State Energy Strategy. This included
producing an update by December 1, 2010 and a full revision by December 1, 2011.

The 2010-2011 State Energy Strategy Process

. Sep Sep
Analytic Process 2010 2011
* Commerce Energy Policy ..

) preliminary release permanent
* Technical Experts Panel . . .
scenarios & scenarios & capacity
« other efforts, e.g. NPCC power
plans, WSDOT VMT strategy forecasts forecasts

/ prior
: . work
information

&

notification X
compile menu full Strategy full Strategy
of promising Strategy revision revision
options update
Policy & Implementation Ztullo Z[())?l((:) Zl?)elcl 2016

* Commerce

* Advisory Committee

« other efforts, e.g. CELC, WUTC
conservation & renewables

The Governor vetoed Section 404 due to concerns regarding language about the separation of
powers between the executive and legislative branches of government. She then issued Directive
10-07 to the Department of Commerce, instructing Commerce to honor the update process and
schedule originally intended in Section 404.

E2SHB2658 declares that a successful State Energy Strategy must balance three goals to
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1. Maintain competitive energy prices that are fair and reasonable for consumers and
businesses and support our state's continued economic success;

2. Increase competitiveness by fostering a clean energy economy and jobs through business
and workforce development

3. Meet the state's obligations to reduce greenhouse gas emissions.
Additionally, the legislation also specified nine principles that the strategy should follow:

1. Pursue all cost-effective energy efficiency and conservation as the state's preferred energy
resource, consistent with state law;

2. Ensure that the state's energy system meets the health, welfare, and economic needs of its
citizens with particular emphasis on meeting the needs of low-income and vulnerable
populations;

3. Maintain and enhance economic competitiveness by ensuring an affordable and reliable
supply of energy resources and by supporting clean energy technology innovation, access to
clean energy markets worldwide, and clean energy business and workforce development;

4. Reduce dependence on fossil fuel energy sources through improved efficiency and
development of cleaner energy sources, such as bioenergy, low-carbon energy sources, and
natural gas, and leveraging the indigenous resources of the state for the production of clean
energy;

5. Improve efficiency of transportation energy use through advances in vehicle technology,
increased system efficiencies, development of electricity, biofuels, and other clean fuels, and
regional transportation planning to improve transportation choices;

6. Meet the state's statutory greenhouse gas limits and environmental requirements as the state
develops and uses energy resources;

7. Build on the advantage provided by the state's clean regional electrical grid by expanding
and integrating additional carbon-free and carbon-neutral generation, and improving the
transmission capacity serving the state;

8. Make state government a model for energy efficiency, use of clean and renewable energy,
and greenhouse gas-neutral operations; and

9. Maintain and enhance our state's existing energy infrastructure.

The Process

Throughout the update and full revision process, Commerce commits to an open and inclusive
process reflective of the spirit of the legislation. This effort represents an important collaboration
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between Commerce and many key stakeholders and as directed by the Governor, Commerce

convened two different work groups.

Stakeholder Committees
Advisory Committee

In May of 2010, Commerce established an
Advisory Committee of 25 members to advise
Commerce on the State Energy Strategy policy
and implementation recommendations. The
Advisory Committee represents a broad range of
energy interests, including energy generation,
distribution, and consumption; economic
development; and, environmental protection. The
following points were considered as Commerce
selected the Advisory Committee members:

e Make up is based on guidance from Section
404 (4)(b)of the legislation (vetoed) and the
Governor’s directive to follow the process
outlined in Section 404.

e Strived to closely resemble the original energy
strategy advisory committee set forth under
section 1, chapter 201, Laws of 1991.

e Goal was to represent a broad range of
members whose experience supports
comprehensive analysis, sound policy and
effective strategy implementation.

e Wanted a relatively small group so members
were sought who would be able wear more
than one hat. For example member
organizations are participating in both the
Technical Experts Panel and the Advisory
Committee. Another member brings both
public utility and economic development
experience.

e Where possible, Commerce focused on

State Energy Strategy
Advisory Committee

Rogers Weed, Committee Co-chair
Department of Commerce

Sharon Nelson, Committee Co-chair
National Commission on Energy Policy / Itron

David Benson, Stoel Rives

Terry Brewer, Grant County PUD

Shari Brown, Weyerhaeuser

Emie Clark, Colville Confederated Tribes

Mike Davis, Pacific Northwest National Laboratory
Senator Jerome Delvin, Washington State Senate
Bob Drewel, Puget Sound Regional Council
Dave Finet, Bellingham Opportunity Council

KC Golden, Climate Solutions

Don Guillot, IBEW Local 77

Kimberly Harris, Puget Sound Energy

Nancy Hirsh, NW Energy Coalition

Tom Karier
Northwest Power & Conservation Council

William Kidd, BP America
Steve Klein, Snohomish County PUD
Bob Link, AREVA NP Inc.
Rick LeFaivre, OVP Venture Partners

Representative John McCoy
Washington State House of Representatives

Kris Mikkelsen, Inland Power & Light Company
Senator Phil Rockefeller, Washington State Senate
Commissioner Dave Sauter, Klickitat County

Representative Shelly Short
Washington State House of Representatives

Councilmember Larry Smith, City of Vancouver

appointing individual representatives that will represent a sector or industry rather than a

particular company’s interests.

The Advisory Committee met five times during the development of the update and discussed a
broad array of topics and policy options. Commerce also arranged for six webinars on a wide
range of topics to inform committee members. The Advisory Committee members received

briefings on topics of interest including:
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Advisory Committee Meeting Discussions:

e Energy Strategy Analytic Framework
e State Energy Game Board — Physical Systems

e State Energy Game Board — Institutions and Policies

e Carbon Pricing

e Clean Energy Leadership Council recommendations

o Department of Ecology climate change update (pending)
e Department of Transportation sustainable transportation update (pending)
o Utilities and Transportation Commission update (pending)

e Technical Expert Panel updates

Webinar and workshop topics

e Evergreen Jobs Act
e Scenario Planning Overview

e Conservation Incentives and Regulation of Renewable Resources

e Transportation and Land Use
e Building Strategy
e Energy Facility Regulatory Overview

e Scenario Planning joint workshop with Technical Experts Panel

Technical Experts Panel

Commerce also convened a Technical Experts Panel consisting of eleven members from seven
different institutions including research institutions, educational institutions and economic
experts. The panel is charged with providing unbiased scenarios and forecasts to inform the State
Energy Strategy and to identify and help build long-term energy analytical capacity. Demand,

technology and resource scenarios are being
developed and evaluated in terms of price, risk and
other variables.

The Technical Experts Panel met three times through
the update process with their key mission to develop
the detailed analytics to support the comprehensive
State Energy Strategy revision due December 1,
2011.

In addition to the Technical Experts Panel and
Advisory Committee processes, Commerce invited
comments into the process via public input sessions
at each of the Advisory Committee meetings, through
the State Energy Strategy website and through public
meetings. Meetings were held in diverse locations in

2011 Biennial Energy Report with Indicators

State Energy Strategy
Technical Experts Panel

Northwest Power and Conservation Council
Howard Schwartz

Pacific Northwest National Laboratory
Marc Cummings, Dennis Stiles

Puget Sound Regional Council
Matthew Kitchen

University of Washington
Mark Hallenbeck, Daniel Schwartz

Washington State Department of Commerce
Greg Nothstein, Roel Hammerschlag

Washington State Office of Financial Management
Ta-Win Lin

Washington State University
Todd Currier , Chad Kruger
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http://www.commerce.wa.gov/site/1327/default.aspx

western, central and eastern Washington. Information regarding the process is available on the
project website including past energy strategies, guiding legislation, committee activities and
scheduled events. Commerce solicited public input on the draft update during a public comment
period. Input was requested via mail and email as well as during two public meetings. The
public meetings were held on October 5, 2010 in Spokane and again on October 14, 2010 in
Tacoma. (finalize once comment period closes)

Policy Initiatives Expected from Other Processes

In parallel to the State Energy Strategy Update, other state agencies and related groups are
pursuing policy initiatives that affect energy demand and supply in Washington State. These
efforts revolve around the three interdependent topics of energy, climate and transportation, each
represented by a comprehensive planning document that receives input from multiple initiatives
at various state agencies:

UTC Inquiries
* RPS Purchasing
e Decoupling

Clean Energy
Leadership Council

GHG
Benchmarks R S—
Evergreen Vi y
Vi Jogbs State Energy / * Reporting Rules
e Biennial Emissions
Strategy 2020 GHG e Agency Emissions
Collaboration
Building
Codes
Comprehensive
Climate Plan
Green SEPA
Highways Low Carbon Guidance
Fuel Standard Clirnate R
imate Response
VMT Work Forest

Carbon Strategies
e Measurement

o Effectiveness
o Strategies
* Impacts

Sustainable
Transportation
Plan

The State Energy Strategy Update is crafted as a complement to the existing initiatives, not as an
alternative. We expect to offer support to several of them, either in the form of staff effort where
available under existing capacity, or in the form of agency request legislation. Most of the other
initiatives’ work products as described below are not yet complete, so any legislative support is
more likely to occur during the 2012 session rather than the upcoming, 2011 session.

The following are policy initiatives that have committed to create output over approximately the
next year, and address one or more of the principles or goals of the State Energy Strategy:
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Department of Ecology

Primary Website: www.ecy.wa.gov/climatechange/
Washington Climate Policy Laws & Executive Orders: www.ecy.wa.gov/climatechange/laws.htm

2010 Comprehensive Plan
(previous report: www.ecy.wa.gov/climatechange/2008CompPlan.htm)

Update on projects and recommendations for meeting statutory greenhouse gas (GHG)
emission reductions, including those listed below. Report due December 31.

2020 Collaboration (www.ecy.wa.gov/climatechange/2020collaboration.htm)

Recommendations for voluntary strategies to meet 2020 reduction targets for annual emitters
of >25,000 metric tons CO2e. Report due November 15.

GHG Benchmarking (www.ecy.wa.gov/climatechange/GHGbenchmarking.htm)

Recommendations for voluntary emission benchmarks by industry sector for facilities likely
to be covered by federal, regional or state programs. In 2011, explore if and how to apply
benchmarks. A white paper has been completed on “Issues & Options for Benchmarking
Industrial GHG Emissions.” Final report due July 1, 2011

State Agency GHG Emissions (webpage in development)

Inventory of agency emission estimates from 2005-2035, and technical assistance to help
agencies meet 2020 emission reduction goals. Report due December 31; agency emission
reduction strategies due June 30, 2011.

Mandatory GHG Reporting
(www.ecy.wa.gov/programs/air/globalwarm_RegHaze/GreenHouseGasreporting_rule.html)

Rulemaking to revise GHG reporting requirements scheduled for adoption October 31. Rule
will synchronize Ecology reporting with EPA requirements.

Biennial GHG Emissions Inventory
(previous report: www.ecy.wa.gov/climatechange/CATdocs/042407GHGreportdraft.pdf)

Emissions reporting by each major source sector for preceding two years. Report due
December 31.

SEPA Guidance on Addressing GHG Emissions
(www.ecy.wa.gov/climatechange/sepa.htm)

Guidance for lead agencies when evaluating proposals under the State Environmental
Protection Act that will result in GHG emissions, or may be vulnerable to the effects of
climate change.

Low Carbon Fuel Standard (www.ecy.wa.gov/climatechange/fuelstandards.htm)

Recommendations on an LCFS or alternate approach to reduce transportation sector GHG
emissions. Final report November 3.
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Forest Carbon Workgroup (www.ecy.wa.gov/climatechange/forestcarbon.htm)

Develop forestry offset program and other financial incentives for forestry and forest
products industry, and additional strategies to avoid land conversion. Final report December
1, or progress report if group continues work into 2011.

Impacts, Preparation & Adaptation
(www.ecy.wa.gov/climatechange/tag_infrastructure.htm)

Develop climate response strategy, and integrate adaptation plans into policies, programs and
infrastructure projects. Final recommendations by December, integrated draft strategy Spring
2011, and final strategy December 2011.

Environmentally Preferable Purchasing

Developing legislation that allows state agencies to specify environmental criteria in
procurement procedures. Enabling the state to be a purchasing leader of low-energy or low-
greenhouse-gas products and services, if it chooses to do so.

Department of Commerce

Primary Website: www.commerce.wa.gov/site/526/default.aspx

Clean Energy Leadership Council (www.washingtoncelc.org)

Provide recommendations on economic development strategies for clean energy industries to
be incorporated into the State Energy Strategy. Final report due December.

State Building Code (www.commerce.wa.gov/site/1325/default.aspx)

Develop strategic plan for enhancing energy efficiency and reducing GHG emissions in
homes, buildings, districts and neighborhoods. Final plan due December 21.

Evergreen Jobs Leadership Team (www.wtbh.wa.gov/EvergreenJobsTeam.asp)

Strategies to create new green economy jobs and coordinate state efforts to secure federal
training funds. Semi-annual progress report due this Winter.

Washington Utilities & Transportation Commission

Conservation Incentives
(wutc.wa.gov/webimage.nsf/0/77EE14061ED7C28C882576FE0067A337)

The UTC is examining declines in customer use of gas and electricity due to conservation,
and regulatory mechanisms that may be necessary or desirable to avoid disincentives to
utilities for achieving all cost-effective conservation required by law. Findings expected this
Fall.
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Regulatory Treatment for Renewable Energy
(wutc.wa.gov/webimage.nsf/0/7D060EC1474445298825772A005E9E35)

The UTC is reviewing regulatory policies to assure they provide utilities an opportunity to
fulfill their obligations under the State Renewable Portfolio Standard (RPS). If the UTC
determines regulatory or legislative change is appropriate or necessary, the UTC will adopt
rules, propose legislation, or provide guidance for those changes to regulated companies. It
will work with Commerce to develop any proposed legislation.. Findings expected this Fall.

Department of Transportation

Primary Website: www.wsdot.wa.gov/SustainableTransportation/

Sustainable Transportation Plan

Plan to improve sustainable transportation, reduce transportation sector impacts on climate
change, and encourage transportation-related energy diversification and conservation,
including projects listed below. Plan due December 31.

Vehicle-Miles Traveled (VMT) Assessment

Estimate current and anticipated VMT levels, evaluate potential changes to VMT
benchmarks, and examine anticipated impacts of VMT reduction goals on specific sectors of
the economy.

West Coast Green Highway (www.westcoastgreenhighway.com)

Work with other West Coast states and private sector to make alternative fuels, including
electricity, available along interstate corridors and associated metropolitan centers.

Transportation Commission
Primary Website: http://www.wstc.wa.qov/WTP/

Washington Transportation Plan 2030

Sets high-level strategy for all transportation modes 2011-2030. Public comment permitted
through October 15; final plan adopted in December.

Department of Archeology and Historic Preservation

Historic Preservation Practices Report

The Washington State Department of Archeology and Historic Preservation (DAHP) and the
University of Washington are authoring a report that covers specific aspects of historic
preservation practices that pertain to conservation, efficiency, and carbon emissions
reductions. The report will be complete in early 2011.
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New Policy Initiatives Proposed in the Update

The Department of Commerce will lead some improvements to state energy policies in response
to opportunities identified during creation of the Energy Strategy Update. Commerce is pursuing
specifically those policies that complement the existing work of other agencies and build on our
current base of state energy policies,® hence requiring a minimum of long-term, inter-agency
planning and allowing Commerce to act immediately in concert with the existing efforts and
their proponents. The policy proposals in this section also recognize the state’s current financial
situation which will severely limit the ability of governor and legislature to provide any new
energy incentives either via direct funding or tax taxes. The December 2011 Full Revision will
feature a fully integrated strategy coordinated among all state agencies and other stakeholders to
Washington State Energy Policy.

The complementary initiatives Commerce plans to pursue appear below, in four rubrics as
follows:

e Residential & Commercial Buildings Efficiency

¢ Industrial Energy Efficiency

e Transportation Efficiency & Technology

e Streamlined Permitting for Advanced Energy Technologies

Collectively, the initiatives reduce Washington energy demand by deploying efficiency, increase
the share of renewable energy generation in Washington’s supply, and support Washington
businesses’ ability to supply advanced energy technologies to the rest of the world. It should be
noted that when there is a choice between deploying efficiency or generation in Washington,
efficiency is often the more reliable and lower-cost solution. Hence, new policies that promote
increased energy supply in Washington State should be crafted to do so with deference to lower
cost efficiency solutions when those are available.

Residential & Commercial Buildings Efficiency

Energy efficiency in buildings is often the most cost-effective method to meet growing energy
needs. For example, The Northwest Power and Conservation Council’s Sixth Power Plan
indicates that the Pacific Northwest can and should meet 85% of its future electricity needs
through investments in conservation and efficiency. However, despite more than three decades
of significant achievements in Northwest efficiency there is a growing interest in increasing both
the rate and extent of residential and commercial building energy efficiency. In addition, with
one-time Recovery Act funding, state and local governments are testing and deploying a wide
range of new approaches to marketing, financing, and delivering efficiency. These include
intensive neighborhood pilot programs, creative financing through mechanisms such as loan loss
reserves, and improved energy information tools. We are likely to see results from many of

¢ See Washington State Energy Policies in Statute at http://www.commerce.wa.gov/site/526/default.aspx
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those approaches during 2011 when we can begin to incorporate lessons into the full update of
the Energy Strategy.

The items below are some possible near-term actions that we believe could increase residential
and commercial energy efficiency activity in the near term.

1. Improve Consumer Confidence in Energy Efficiency Retrofits. Significant energy
savings potential is available through retrofitting existing housing and commercial buildings
with energy efficiency measures. Energy efficiency retrofits often offer a net monetary
savings over time, as lower energy bills offset the initial cost of the retrofit. However, for
consumers to invest in those retrofits they need assurance that the forecast savings will in fact
appear once installation is complete. A program that offers such assurance will benefit both
consumers and the energy efficiency contracting industry, as the volume of retrofit work
increases in response. Statewide implementation facilitates uniform marketing and delivery
of services.

We propose to develop and implement a program of contractor certification and registration,
periodic third party inspection of contractors” work, and a complaint resolution system.
Additional standardization such as standard contractor bid forms would clarify the work for
consumers. The program will be designed to be compliant with the proposed, federal
HOMESTAR program, which includes a similar quality assurance program.

2. Financial tools for residential and commercial energy efficiency investments. Energy
efficiency investments often pay for themselves, but over a period of several years as
lowered energy bills gradually recoup the up-front investment in capital equipment or
building improvements. Providing energy consumers with simple and low-cost financing
tools that neutralize the up-front investment could significantly accelerate the implementation
of energy efficiency measures.

Commerce will research available financial tools, and work toward identifying those that
show promise to be deployed in Washington State. Examples of tools that will be explored
include:

— On-Bill Financing. Loans taken for energy efficiency improvements to homes, businesses
or industry are repaid through the utilities energy billing system. There are many
variations of on-bill financing, depending on the lessor, the lessor’s relationship to the
utility, the terms of the loan, and other parameters.

— Energy Efficiency Tariff. The utility may pay for a specified, allowable energy efficiency
improvement, and then attach an additional tariff to the affected building’s meter. The
tariff is specific to the energy meter, not the building occupant, so that a change in owner
or renter does affect the tariff.

— Conservation Utility. This concept has been proposed in the last two legislative sessions.
The approach involves authorizing municipal governments to provide energy efficiency
loans to their residents and businesses.
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3. UTC conservation policy support. The UTC is currently conducting an inquiry on
conservation incentives, described above on page 9, that will lead to recommendations from
the UTC regarding policy to encourage the decoupling of electric and gas revenues from
sales volume, independent conservation providers, or other measures affecting deployment of
energy conservation in Washington State.

If the nature of those recommendations necessitates coordinated rulemakings or agency
request legislation, the Department of Commerce will work together with the UTC to take
those policy steps toward providing appropriate incentives for energy conservation.

4. Minimum requirements for rental housing. Though current efforts to tighten building
codes will work to ensure that new housing stock is energy efficient, existing buildings are
only subject to these requirements during significant remodels. Barring application of
building code to major remodels, owners of owner-occupied housing invest in energy
efficiency nevertheless because the investment is at least mitigated, if not entirely
outweighed, by the financial savings once the conservation measure is in place. In contrast,
owners of rental housing do not benefit from the financial savings generated by efficiency
investments; this lack of incentive is clearly reflected in lower efficiency housing in the
rental stock than in the owner-occupied stock.

We propose to introduce agency-request legislation geared toward increasing the energy
efficiency of rental housing. The legislation may include one or more of the following
mechanisms:

— Disclosure requirements. The building owner is required to disclose typical energy
consumption data or utility costs associated with each unit prior to lease signature.

— Minimum efficiency measures. Rental units must include certain minimum efficiency
measures, for example a certain R-value of attic insulation. The minimum efficiency
measures could be required at time of sale (change of ownership) of rental housing, or
mandated by a date certain.

5. Efficiency programs for non-electric fuels. When homes are heated with electricity, the
electric utility typically offers electric conservation programs that include retrofits of the
building shell, as well as subsidies or financing for equipment. However, when homes are
heated with wood, propane or oil, the consumer does not have access to similar programs,
and hence has fewer resources and incentives to improve home efficiency. This same
problem exists to a lesser degree for natural gas heated homes.

Commerce proposes to create additional conservation programs that can reach these
households and commercial buildings using non-electric heating. Commerce will design and
implement programs to the extent possible without legislation during calendar year 2011, but
if necessary may propose legislation to expand these programs in the 2012 legislative
session.
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Industrial Energy Efficiency

6. Federal-coupled recognition program. The U.S. DOE hosts a successful Save Energy Now
program in which firms sign up as a LEADER and commit to reducing energy intensity
(energy per unit of output) by 25% in 10 years. Meanwhile, the Washington State University
Extension, Energy Program has developed a sophisticated industrial energy efficiency
technical assistance program in Washington State.

We propose to develop a partnership among the Washington State Department of Commerce,
the WSU Extension Energy Program and the U.S. DOE Save Energy Program to provide
additional recognition for LEADER class companies. The partnership will provide a
combination of technical assistance, administrative assistance, and public recognition for
successful industrial participants. A special emphasis will be given to international
marketing of participating companies’ products or services. Possibly, firms complying with
the new ISO 50001 Energy Management Systems standard, will also be given special
recognition.

7. Streamlined permitting of combined heat & power (CHP) projects. Various studies have
indicated a large quantity of industrial waste heat available that could be used to generate
electricity in combined heat & power (CHP) or “cogeneration” installations. If the industrial
entity financing the CHP installation is able to sell the resulting electricity into the grid a
project often appears profitable, but permitting, regulatory or economic barriers can pose an
insurmountable hurdle to implementation.

In this initiative, Commerce will research the barriers to CHP deployment during calendar
year 2011, and recommend a set of remedies that may include programmatic, regulatory or
legislative solutions to be deployed in 2012. The research will be conducted in conjunction
with regulatory streamlining research described under Streamlined Permitting for Advanced
Energy Technologies below.

Transportation Efficiency and Technology

Several efforts to directly address the energy demand and greenhouse gas emissions associated
with transportation are under way at the Washington Department of Transportation, Department
of Ecology, and elsewhere. However, a few aspects of enabling transitions in transportation can
benefit from Commerce’s unique capacities in growth management and energy policy.

8. Energy-Aware Growth Management. The Growth Management Act (GMA) requires
consideration of transportation in comprehensive plans, and Commerce follows
recommendations in a GMA Transportation Guidance document it stewards, when providing
technical assistance on GMA planning.

Commerce will integrate transportation energy reduction into the goals contained in
comprehensive plans, in particular by updating the GMA Transportation Guidance to be
consistent with the goals and principles of the State Energy Strategy. Commerce may also
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steward one or more model land use ordinances that encourage low-energy transportation
choices.

9. Electric vehicle charging station siting. The Department of Commerce and the Puget
Sound Regional Council have developed model ordinances, model development regulations,
and guidance for the siting of electric vehicle charging infrastructure. These documents will
assist local and regional governments with the implementation of electric vehicle
infrastructure, in particular charging stations.

Under this initiative, Commerce will provide technical assistance to local governments on
interpretation and implementation of the electric vehicle siting guidance.

10. Uniform regulatory protection for charging stations. Under current state law, operation
by a private company of an electric vehicle charging station, which involves the sale or resale
of electricity, may be subject to UTC regulation, including rates, terms of service, and
consumer protection. The UTC is reviewing current law, rules, and tariffs to determine
whether the current regulatory structure facilitates deployment of charging stations and
encourage adoption of electric vehicles. If statutory changes are needed, the UTC will work
with Commerce and Transportation to develop appropriate legislation.

Following any conclusions made by the UTC, Commerce may pursue rulemaking or
legislation that provides vehicle charging stations in the service territories of public utilities
(which are unaffected by UTC decisions) with protections or remedies equivalent to those
recommended by the UTC for charging stations potentially under its jurisdiction.

11. Amend Renewable Fuels Standard. In 2006 the Washington State Legislature passed a
renewable fuels standard requiring gross diesel fuel sales statewide to consist of at least 2%
biodiesel before December of 2008.¢ This mandate has not been achieved due in part to a
lack of legislated enforcement authority, but also due to the high administrative burden
associated with a volumetric requirement such as that legislated in 2006, versus the universal
requirement that has been much more successfully legislated in other states.® Washington
State is home to an innovative and motivated, nascent biodiesel industry; a more successful
biodiesel standard would encourage further development of this industry in the state.

Commerce proposes to support reasonable legislation brought to the 2011 session, that
converts the existing, volumetric renewable fuels standard to the universal type that has been
proven by the prior work of other states.

12. Compressed Natural Gas. Compressed natural gas (CNG) can fuel gasoline internal
combustion engines with only slight modifications, and has been deployed for that purpose

¢ ESSB 6508. The renewable fuels standard also sets targets for ethanol in gasoline sales, but these targets have
been rendered moot by more recent, aggressive federal targets.

A volumetric mandate requires that a minimum fraction of total, annual fuel sales consist of the renewable fuel.
Verifying a volumetric mandate requires certification and tracking of all blendstocks entering the fuel supply
throughout the year. A universal mandate requires that fuel dispensed at any pump at any time contain a
minimum fraction of the renewable fuel, and can be verified by random testing.

e
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for decades. CNG is currently embraced by a large number of commercial fleets to reduce
greenhouse gas emissions, traditional pollutants, and costs, and to increase safety. Yet, there
is comparatively little use of CNG in by Washington State fleets.

The Department of Commerce proposes to collaborate with other agencies to identify barriers
to deployment of CNG in the state’s fleet, and create a program accelerating its adoption.

Streamlined Permitting for Advanced Energy Technologies

In order to be a global leader in clean energy technologies, and advanced energy efficiency
solutions, Washington State needs to encourage those in lieu of conventional energy resources
and/or low-efficiency construction or equipment. In particular, Washington innovators wishing
to deploy pilot projects of new, experimental technologies find their projects faced by permitting
hurdles just as high as a full-scale, conventional generating plant, despite the much smaller size
of the pilot.

Encouragement of renewables or other technologies with streamlined permitting will be done
with due respect for the practical limits dictated by the grid’s ability to accept intermittent
generation, and for the environmental impact associated with those technologies.

13. Energy Overlay Zones. Energy Overlay Zones (EOZ) were formally acknowledged and
protected by Senate Bill 5107 passed in 2009, which defines an EOZ as “a formal plan
enacted by the county legislative authority that establishes suitable areas for siting renewable
resource projects based on currently available resources and existing infrastructure with
sensitivity to adverse environmental impact.” In Klickitat County, an EOZ has been
successful in promoting wind resource development in particular.

For this initiative, Commerce will use the experience of Klickitat County and other local
governments to create a guidance document to assist other counties with development of
their own EOZs; and provide technical assistance when helpful.

14. Non-Project EIS and Planned Action SEPA reviews. State Environmental Protection Act
(SEPA) reviews of new energy projects often require the filing of a complex and relatively
time-consuming Environmental Impact Statement (EIS), the cost of which falls to the project
developer. A non-project EIS is a single EIS undertaken by a local government that meets the
SEPA requirement associated with any project of a certain class, undertaken within a certain
geographic area, the class and area both being defined within the non-project EIS. Once the
non-project EIS is in place, any project meeting the definitions and other requirements set in
the non-project EIS may proceed without filing a project EIS.f

™ In a 2003 study, Commerce found that every dollar invested in advance environmental analysis avoids $1.33 in
project development costs. Environmental mitigation is still required, but the analysis is more efficient. A typical
planned action provides streamlined permitting, ranging from five weeks for low risk projects to nine months or
more for high-risk projects. (SEPA and the Promise of GMA: Reducing the Costs of Development, 2003.
Available at: http://www.cted.wa.gov/portal/alias__ CTED/lang__en/tablD__399/DesktopDefault.aspx.
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15.

16.

Planned Action SEPA reviews go a step further than the non-project EIS, by proactively
writing an ordinance(s) that limit the impacts and ensure project conformance with the
mitigation requirements associated with an non-project EIS. As with the non-project EIS,
Commerce will be able to offer technical assistance with Planned Action SEPA reviews and
development of implementing mitigation regulations. Prior legislation established a Planning
and Environmental Review Fund (PERF) which was designed to assist local governments
with planned action reviews. This fund is currently empty

Commerce can provide technical assistance with preparation of non-project EISs supporting
acceptable categories of renewable energy. Commerce will partner with Ecology,
Department of Fish and Wildlife, and other state agencies to create comprehensive templates
for a successful non-project EIS. Commerce may propose legislation to re-seed the PERF,
but this time as a revolving loan rather than as a grant fund.

Pre-qualification of advanced technologies under 1-937. Initiative 937, voted into law in
2006, is the state’s renewable portfolio standard. Power developers and utilities have raised
questions about whether a particular technology is “an eligible renewable resource” under the
law and how unusual cases should be treated. In the absence of a definitive method to
determine eligibility, developers of innovative resources may have insufficient assurance of
their project’s benefits to proceed. To date, the UTC, State Auditor’s Office and Department
of Commerce have informally spoken to individual utilities and developers on a case by case
basis.

We propose that the UTC, State Auditor’s Office and Commerce develop a public procedure
that could pre-determine whether a generating resource would likely be considered an
eligible resource when submitted by a utility as part of its compliance documentation. The
procedure would be set up through an MOU, an exchange of letters, or a coordinated rule-
making, depending on legal advice as to how much formality is needed. Developers and
utilities would be assured that if their proposed project or technology is determined to be
eligible, the after-the-fact review would focus on whether the generation resource is within
the parameters described in the proposal for pre-determination.

Accelerated permitting for pilot projects. Pilot energy generation or energy infrastructure
projects, though smaller in scale than conventional generation or infrastructure projects, often
find themselves faced by the same, substantial permitting hurdles as a full-scale undertaking.
By nature of their smaller size pilot projects are usually (but not always) less likely to have
significant impacts; and furthermore it is in the state’s interest to support our innovators by
providing them the regulatory space to test new concepts.

This initiative begins as a research project consisting of a thorough mapping of the permitting
process a pilot energy project goes through. This mapping will be done in close
collaboration with the Department of Ecology, the Department of Natural Resources, the
Governor’s Office of Regulatory Assistance, the Energy Facility Site Evaluation Council
and other agencies typically participating in project review. Next, Commerce will identify
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those steps that can be skipped or streamlined in the case of pilot projects, once again with
due respect for the special suite of possible environmental impacts associated with each class
of technologies. Finally, in those cases where Commerce and the regulating agencies can
come to agreement on exceptions for pilot projects, Commerce will lead administrative,
regulatory or legislative steps necessary to enable an appropriate, streamlined process. Any
legislation called for would be introduced in 2012 at the earliest.

17. Energy technology test zones. The permitting load associated with energy technology pilot
projects could be vastly reduced by designating one or more energy technology test zones in
which pilot projects under a maximum size and within a certain class of technologies may be
deployed with minimal permitting requirements. Recently, for example, the federal
government opened a Solar Demonstration Zone located on Bureau of Land Management
lands in Nevada. The concept is also similar to “energy parks” established at a few locations
around the world that co-locate various energy research & development firms both to fertilize
innovation among the inventors, as well as to allow easier deployment of test facilities.

Given the relatively few examples in the United States, this initiative would also begin as a
research project, examining prior attempts to create energy test zones and the policies leading
to failure or success. Commerce will simultaneously reach out to county and municipal
governments to see if there is a willing, small-government partner, and reach out to firms
innovating in the energy field who would have a strong interest in utilizing such a zone.
Outcomes of this research will lead to a more concrete policy recommendation in next year’s
Full Revision of the State Energy Strategy.
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Chapter 3: Recent Trends in Energy Prices and Energy Expenditures

Introduction

Relative to the period of the 1990s through the early 2000’s, the past six years have presented
Washington state residents and businesses with volatile and generally increasing energy prices.
After steadily increasing from 2004 through 2006, energy prices, particularly those for petroleum
products and natural gas, began to rise rapidly starting in late 2007 through the first half of 2008.
Prices reached a peak in mid July, and then dropped precipitously in the second half of 2008 as
the global credit crisis and recession deepened. Prices continued to decline through early 2009 as
the Great Recession deepened and took its toll on the economy. In 2010 prices for petroleum
products have recovered somewhat, but natural gas prices remained depressed.

The following sub-sections provide a brief overview of the price trends for petroleum products
(focusing on gasoline, diesel and jet fuel), natural gas, and electricity. As a consequence of
higher prices energy expenditures, as a percent of gross state product (GSP), rose rapidly in 2007
and 2008, then declined in 2009. A brief overview of energy expenditures and expenditures as a
percent of GSP over the past several years is also provided.

Petroleum products

Prices for petroleum products are relatively unregulated, and are generally set by market supply
and demand. These products are also unique in that they have to be refined from crude oil and
transported to numerous markets, which means that in addition to the price of crude oil,
constraints in refining or pipeline capacity can impact product prices. Another factor in
Washington’s relatively high prices for refined petroleum products is that the state has one of the
highest gas taxes in the nation.

Weekly prices for gasoline and diesel in Washington State are shown in Chart 1. Also included
are the spot prices of jet fuel in Los Angeles and West Texas Intermediate® crude oil. Chart 1
illustrates the following interesting features:

e Anincrease in price volatility over recent years, and a upward trend in crude oil and product
prices through 2008,

e Prices for petroleum products tend to be higher in the summer, with gasoline prices peaking
during the June through August period when residents travel for summer vacation and other
activities,

e Diesel fuel often exhibits a second price peak in the fall when heating oil demand is high,

o Jet fuel also peaks in the summer when demand for air travel is highest; and there is a smaller
winter jJump in jet fuel price when we see additional travel for the holidays.

9 West Texas Intermediate (WT]) is a light, low sulfur crude oil that is easy to refine into gasoline, diesel and jet
fuel. It is one of the primary indicators of crude oil price, and commands a higher price than lower grade heavy
and high sulfur crude oils. LA spot jet fuel is the closest jet fuel market tracked by the Energy Information
Administration (EIA) on a regular basis.
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o Diesel prices are now consistently higher than gasoline, due to more rapidly growing national
and global demand for diesel fuel,

e The collapse of crude oil and product prices in the second half of 2008 has been dramatic.
The collapse was caused by a rapidly slowing global economy and subsequent bursting of the
commaodity price bubble,

e World oil prices recovered somewhat in late 2009 and have averaged between $70 and $80
during 2010. Forecasters see the price of oil rising steadily as the world economy recovers.

Other factors that have influenced petroleum product prices, but are less apparent in Chart 1
include:
e Hurricane activity had a strong impact on prices in the late summer of 2005,

e In 2006 low-sulfur diesel requirements and associated refining problems, pushed diesel
prices higher,

¢ High fuel demand in 2006 and 2007 and refining capacity limitations caused retail prices to
surge during the summer driving seasons,

e During late 2007 and 2008 most of the product price increase was due to the high cost of
crude oil and not from refining capacity constraints,

e Refiner and dealer margins have remained low through 2009 and 2010 due to lower demand.

Chart 1. Washington State Weekly Transportation Fuel Prices: 2004-2010
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Natural gas

The natural gas market is more regulated than the petroleum product market. In the retail or
downstream market, the majority of natural gas is sold by regulated utilities, which are overseen
by state utility commissions. However, in the wholesale or upstream gas market, which covers
the extraction, gathering and initial transport, for natural gas there is less price regulation.
Consequently, wholesale prices of natural gas exhibit significant price variability, and since
natural gas and some petroleum products (diesel and residual oil) are partial substitutes for each
other in the industrial and power sectors, their prices can track to a limited degree. For the most
part, utilities are generally allowed to pass increases in wholesale price along to their customers.

Chart 2 shows monthly prices for residential, commercial and industrial” customers. The key
features revealed by Chart 2 are:
e Natural gas prices like petroleum products over the past several years have risen, then fallen,

e Natural gas prices exhibit less volatility than petroleum, but do tend to peak in the winter
when demand is highest,

e Residential gas prices are more volatile than commercial or industrial prices, which have
different contract structures and steadier demand profiles.

Less easily discerned features of Chart 2 are:

e Mild winters tend to depress prices, colder winters tend to inflate prices,

e Recent declines in natural gas prices can be attributed to a slowing economy and to a rapidly
improving supply situation in North America due to new production coming in particular
from natural gas shale resources.

" Larger industrial and institutional customers purchase their natural gas directly from the pipeline, thereby
avoiding the transport and overhead utility fees.
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Chart 2: Washington Natural Gas Prices by Sector, 2004-10
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Electricity

Electricity is the most regulated primary energy source for Washington state residents and
businesses. It is derived from several generation technologies: hydropower, wind power, coal
and natural gas fired turbines, in particular. Because of these unique factors, prices for electricity
exhibit less volatility than the other main energy sources. Much of Washington’s electricity is
derived from the federal hydropower system on the Columbian and Snake Rivers that is
administered by the Bonneville Power Administration (BPA), which markets electricity for the
federal hydroelectric facilities and the Energy Northwest nuclear plant to Northwest utilities at
cost. Approximately 27 percent of Washington State’s electric power is derived from more
expensive fossil fuel or renewable generation resources. The marginal generation resource is
often natural gas combustion turbines — power from this source is more expensive and has risen
with increasing natural gas price over the past several years. Recent declines in the price of
natural gas have lowered the cost of electricity generated by this fuel.

Chart 3 illustrates several unique characteristics of average statewide electricity prices over the
past several years.

e Prices have been less volatile than petroleum product or natural gas prices.
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e Average statewide electricity prices have risen, increasing from approximately 5.5
cents/KWh in 2004 to slightly more than 7 cents/KWh in 2008, then declined to 6.5
cents/KWh in 2010.

e Washington’s average electricity prices rank near the bottom in the U.S: fourth lowest among
the 50 states.

e Commercial and industrial electricity prices are lowest during the spring and summer months
when regional hydropower is abundant.

e Commercial and industrial electricity prices are highest during October through February
when hydropower generation diminishes and regional demand is the highest.

e Not shown in this average price figure is the variation in electricity prices among utilities in
the state which range from 2.25 cents/kWh to 8.63 cents/kWh.

Chart 3: Washington Electricity Prices by Sector, 2004-2010.
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Enerqy Expenditures

Total energy expenditures are determined by the type of energy used by consumers, the quantity
consumed, and the per unit price. Over the past several years there have only been small shifts in
the type of energy used by consumers in Washington State. Thus the two critical factors in
determining total energy expenditures for the state are quantity of energy consumed and per unit
price of the various energy sources. One technique to gauge the importance of total energy
expenditures is to express these expenditures as a percent of gross state product.
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As the previous tables illustrate the general trend in petroleum product, natural gas, and
electricity prices has been upward over the past several years. In the middle of July 2008 we saw
a sharp drop in petroleum product prices; a smaller drop in natural gas prices, and a halt in the
slower steady rise for electricity prices. Note that the energy prices presented in the tables below
do include state and federal taxes.

Several factors contribute to the steady increase in energy consumption within Washington State.
A key factor is the steady increase in the state’s population — averaging slightly more than 1
percent per year. Another contributing factor over the years is the increasing wealth of state
residents — as wealth increases we tend to consume more energy. The increase in imported
products handled through our ports, but destined for other parts of the nation, has boosted state
consumption of diesel fuel and is a factor towards increasing state energy consumption. The
recent higher prices for energy have served to counter the above factors somewhat, thereby
reducing overall state energy consumption, though the lag time for this effect may be several
years. Structural changes in our economy, such as the decrease in energy intensive
manufacturing, have decreased state energy consumption in the industrial sector.

Chart 4 shows energy expenditures for the United States and Washington State expressed as a
percent of gross domestic and gross state products (GDP and GSP respectively) from 1990
through 2010. Note that the 2008 expenditure information is preliminary, subject to review by
the Energy Information Agency (EIA), while the 2009 and 10 information is an estimate derived
from the preliminary 2008 figures. The US energy expenditures as percent of GDP declined
through the 1990s as energy prices expressed in constant dollars (versus nominal dollars) fell,
reaching a low point of about 6 percent of GDP in 1998. The percentage began to rise in 1999-
2000, but was reversed temporarily by the 2000-01 recession. Since 2002 the percentage has
risen and reached 9.8 percent of GDP in 2008, a level not seen since the mid 1980s. An early
estimate for 2009 puts the US expenditure figure near 7.25 percent of GDP.

Washington state energy expenditures as a percent of GSP tend to be lower than the
corresponding US GDP figures, primarily because our electricity prices are significantly below
the national average: for 2006 Washington average of 6.14 cents/lkWh vs. US average of 8.90
cents/kWh. The Washington state energy expenditures pattern in Chart 4 is similar to the US
pattern, reaching a low point of slightly below 5 percent of GSP in 1998, followed by a rise to
8.1 percent in 2008. With the recent drop in prices for many energy products, energy
expenditures as percent of GDP or GSP have dropped markedly in 2009 and 2010. A preliminary
estimate for 2009 puts the figure closer to 6 percent of GSP.
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Chart 4: U.S. and Washington Energy Expenditures as Percent GDP/GSP, 1990-2010
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Chart 5 below presents total energy expenditures for Washington State from 1997 through 2008
in nominal and constant dollars. From 1997 to 2002, expenditures on energy expressed in
constant 2000 dollars were relatively stable at around 12 billion dollars/year. By 2008 residents
and businesses of Washington were spending about 22 billion/year in constant 2000 dollars — an
expenditure increase of about 10 billion/year, or just over 2.5 percent of GSP. Expenditures are
estimated to be about16 billion dollars for 2009.
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Chart 5: Washington Energy Expenditures, 1997-2010
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As chart 5 above indicates state energy expenditures rose sharply from 2003 to 2008. Average
household energy expenditures for Washington are estimated to be $4,720 in 2008'. Average
Washington household expenditures in 2003 and 2005 were $2,837 and $3,541 respectively — all
expenditures are expressed in nominal dollars, and are not adjusted for inflation. Initial estimates
for 2009 expenditures appear to be lower than the estimated 2008 values shown below. As
illustrated by the figure below household expenditures are dominated by expenditures towards
fuel to power vehicles. This dominance has become more pronounced over the last several years
as gasoline and diesel prices have risen.

' This is an estimate based off of preliminary 2006 EIA household expenditure share values, adjusted for fuel price

inflation.

2011 Biennial Energy Report with Indicators

page 26

30

25

= N
ol o

H
Expend. Billions $/yr



Figure 1: Household Energy Bill by End Use 2008 ($4,720)
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Chapter 4: Energy Indicators

Introduction

Energy is a critical component of every aspect of Washington's economy and is used daily by
every resident of the state. Energy lights and heats our homes, cooks our food, fuels our
vehicles, and powers our industries. We have developed a series of 23 “Energy Indicators” to
illustrate some of the most important long-term energy trends in Washington. For each indicator
there is a chart illustrating the trend, a table with the energy data, narrative giving additional
perspective or describing further aspects of the indicator, data sources for the indicator, and links
to other related information.

The Energy Indicators were first published in 1999 as part of the 1999 Biennial Energy Report.
They began as a successor to the Washington State Energy Use Profile, which was published last
in June 1996 by the Washington State Energy Office.

In order to ensure that the Energy Indicators presented here are grounded in the best available
information and can be updated on a regular basis, they are based as much as possible on
regularly published data from sources in the public domain. The U.S. Energy Information
Administration (EIA) has the most complete sources of annual, state-level energy data
(www.eia.doe.gov). Our principal source is the EIA’s Combined State Energy Data System
(SEDS). Some other sources include the US Bureau of Economic Analysis (US BEA), the US
Census Bureau, the President’s Council of Economic Advisors (CEA), the Washington State
Office of Financial Management (WA OFM), Federal Highway Administration (FHWA), Oak
Ridge National Laboratory Center for Transportation Analysis (ORNL), and the Washington
State Fuel Mix Database. Overall, the Department of Commerce does not collect a large amount
of primary energy data, but rather depends on regional and national sources for most data. The
sources are listed with each indicator.

Collecting and publishing detailed statistics on energy consumption, price, and expenditures for
50 states and the District of Columbia is a large task involving analysis and compilation of fuel-
and sector-specific data. Thus comprehensive state information from EIA lags the current year
by two to three years. Consequently, the Energy Indicators are confined to analysis of long-term
energy trends. Data for most of the Energy Indicators runs from 1970 to 2008. A few are one-
year snapshots. Links to more current data are included for those Energy Indicators where this
information is available.

Washington’s End-Use Enerqgy Consumption by Sector

End-use energy consumption in Washington was 66 percent higher in 1999, at its peak, than in
1970. Most of the increase occurred in the transportation sector, where energy use more than
doubled. After 1999, end-use energy consumption declined due to a significant drop in industrial
energy use and little growth in transportation, residential, and commercial energy use. In 2004
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energy consumption began to rise again and peaked in 2007 before high energy prices and a
recession began to reduce consumption in 2008.

End-Use Energy Consumption by Sector (1970-2008)
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Washington’s end-use energy consumption grew at an average rate of 1.8 percent per year
between 1970 and 1999. Consumption reached an all-time high of 1.4 quadrillion British
thermal unit (Btu) in 1999 before declining 13 percent by 2002 due to a sharp drop in industrial
energy consumption. Energy use began to climb again and reached another peak in 2007.
Between 2000 and 2008 energy use declined at a 0.3% annual rate.

During the 1970s and early 1980s, growth in energy consumption was dampened by higher
energy prices and changes in the state’s economy, but grew fairly steadily between 1983 and
1999, in part due to relatively modest energy prices. The transportation sector accounted for the
largest share of growth in energy consumption during this period, growing at an annual rate of
3.3 percent. Energy consumption in the commercial sector, which includes service industries
such as software, finances, and insurance, has grown steadily over the years. Between 1970 and
2000 commercial sector energy use grew at a 3.3 percent rate, but total consumption is smaller
than the other sectors. Residential sector energy use has also grown steadily over the years, but
at a more modest 1.5 percent from 1970 to 2000. Although there was some year-to-year
variation, industrial sector energy consumption showed no growth between 1970 and 2000.

In 2008 Washington’s energy use was 5 percent less than the 1999 peak. Industrial sector
consumption declined 38 percent from 1999 to 2002. This reflected structural changes in the
state’s economy and, in recent years, the decline of the aluminum industry. While there was a
slight increase in industrial energy consumption since 2002, consumption in 2008 was still lower
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than in 1999. Energy consumption in the transportation sectors in 2008 was similar to 1999
levels, and residential, commercial sectors experienced modest growth so the majority of the
overall decline in Washington’s energy use was due to the industrial sector.

The transportation sector accounted for 47 percent of the energy use in Washington in 2008. The
industrial sector accounted for 22 percent of consumption, followed by the residential sector at
18 percent and commercial at 13 percent. The industrial share has declined since 1970, when it
accounted for 42 percent of Washington’s energy consumption.

Source: Energy Information Administration's State Energy Data System (see data table for

Indicator 1 in Appendix B)

Links: EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/seds.html. In some

cases, values downloaded from the SEDS system will not match the numbers in this report which

are adjusted.

Washington’s Primary Enerqy Consumption by Source

Washington continues to rely on petroleum fuels for about half of its primary energy use. The
relative contribution of hydroelectricity as an energy source has declined from about 25 percent
of Washington’s energy use for much of the ‘70s and early ‘80s to 16 percent the last several
years largely due to the growth in use of other fuels, particularly petroleum.

Total Primary Energy Consumption by Source (1970-2008)

1,750

1,500

1,250

1,000

Trilllon Btu

750

i)

o
i

i

ek
o
S
it
s
i

e

5

500 (| | JIIIIL

SR
R
bbb

i

i

i

S
i
=

i
s
i
o

it

s

o

s
i
i

T
T
s
'

i

T
RS

250

o
i

e
R

b b

SR

LR

bttt
R
s

5
5
5

S
e

Snmnia
i

s

it
e

P
I
b
S
S

(e
A

S
S

%
it

e

S

i

o

b
RRTEbe

FEi
R
SR
S

s el

HETEiies

S
R

||||| sl
Natural Gas

s i

i I
o UL L
S T
SR
b
R
SR
SSnEsene
o
i,
S

o

EHEER e,
SRR
S

2
e
i

s

i

Petroleum

e
i

s
R
s
i
i

i

5
T3
i
i

i
i
2

e
i
s

i
3
s

S,
S
s
e
i
it

S
S

i

s
o

-

picice AL i3

| i i

e e i

s e
S R

it b b b

Sl i

eEE e e e

e SRR

0 ErEC R ot R R

1970 1975 1985

2011 Biennial Energy Report with Indicators

1990

1995 2000 2005

Source: EIA SEDS

page 30


http://www.eia.doe.gov/emeu/states/_seds.html

This indicator chart shows the extent of Washington’s reliance on six major primary'energy
sources: petroleum, hydroelectricity, natural gas, biomass, coal, and uranium (nuclear).
Washington continues to rely on petroleum, much of which arrives by tanker from Alaska, to
meet 46 percent (in 2008) of its primary energy needs. The petroleum share of primary energy
use has not changed appreciably — in 1965 it was 50 percent. Fossil fuels (petroleum, coal, and
natural gas) accounted for 71 percent of primary energy use in 2008. By 2001 consumption of
natural gas had more than doubled, regaining the market share it lost during the 1970s. Natural
gas consumption has declined a little since 2001, but accounted for nearly 19 percent of
Washington’s primary energy consumption in 2008.

Hydroelectricity has been a key energy source in Washington for many years. It is important to
recognize that total generation from hydroelectric dams varies depending on river flows.
Generation in 2001 dropped to its lowest level in 35 years, 32 percent lower than the average for
the last 30 years. This compares to the peak year in 1997 when generation was 29 percent
greater than the average.

Biomass, mainly wood and wood waste products, accounted for about 5 percent of primary
energy consumption in 2008. This share has declined some from the 1980s. These fuels are
primarily burned for electricity and process steam and at pulp and paper mills. Coal is consumed
almost exclusively at the Centralia Steam Plant, while uranium is used at Energy Northwest’s
Columbia Generating Station in Richland. Together, fuel used for electricity generation at coal
and nuclear generation plants accounted for 12 percent of Washington’s primary energy
consumption in 2008.

State-level energy consumption data for 2009 is not yet available, but national energy
consumption for 2009 has been released and shows a 5 percent decline from 2008 and a 7
percent decline from 2007, which also happened to be the peak year for US energy consumption
(101.5 quadrillion Btu).

Sources: Energy Information Administration’s State Energy Data System (see data table for
Indicator 2 in Appendix B)

Links: See Section 4 of the 2003 Biennial Energy Report for more information on electricity
generation in Washington (particularly items 1, 2, 3, and 14). Located on the Washington
Energy Policy website at:http://www.cted.wa.gov/ CTED/documents/ID_1694 Publications.pdf.
Also see Indicator #3. See the EIA State Energy Data System,

® The difference between primary and end-use energy consumption is the treatment of electricity (other fuels such as
natural gas, petroleum, and coal are primary energy sources). Electricity must be generated using energy sources
such as coal, natural gas, or falling water. These inputs to the power plant are counted as primary energy; the
output of the power plant that is consumed by homes and businesses is end-use electricity. Since over half of the
energy inputs to thermal power plants are typically lost as waste heat, primary energy consumption is larger than
end-use. Note that some of the primary energy used to produce electricity in Washington may be for electricity
used in other states. Washington typically generates more electricity than is consumed in the state (see Indicator
#3).

¥ Several other renewable energy sources: geothermal, wind, and solar, account for less than 1 percent of primary
energy consumption.
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http://www.eia.doe.gov/emeu/states/ seds.html. In some cases, values downloaded from the
SEDS system will not match the numbers in this report which are adjusted to exclude non-energy
petroleum products such as asphalt and road oil.

Washington’s Electricity Generation and Consumption by Fuel

More than two-thirds of the electricity generated and consumed in Washington in 2007 was
produced from hydroelectric dams. Coal, natural gas, and nuclear were the primary energy
sources for the remainder. Wind accounted for 2 percent of the electricity generated in
Washington and total non-hydro renewable sources (including wind) accounted for a little more
than 3 percent.

Washington Generation by Source (2007)

Nuclear
Coal 7.6% Natural Gas
8.0% 8.1% Waste
0.4%

Landfill Gases

(and other
biogas)
0.1%
Petroleum
Hydro_ Biomass 0.0%
72.9%

0.8%

Washington Aggregate Utility Fuel Mix (2007)

Natural Gas Landfill Gases
Coal 9.6% (and other
16.8% Nuclear  biogas) Waste
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There are two ways to look at the energy sources for electricity in Washington. One way is to
consider the sources for electricity generated in Washington. Electricity generated from
hydroelectric dams accounted for 73 percent of the electricity generated in the state in 2007
while coal, natural gas, and nuclear accounted for most of the remainder. Electricity generated
from non-hydro renewable sources has been growing. Winds share has grown from essentially
zero in 2000 to 2 percent in 2007 (ranking fourth in the nation) and the total share for biomass,
wind, waste, and landfill gas was 3.3 percent of the total generation. In 2007 power plants in
Washington generated 21 percent more electricity than was consumed in the state.

Another approach and perhaps better estimate for "Washington’s electricity sources" is the mix
of generation purchased by utilities to serve customers in Washington State. Washington is part
of an interconnected, regional bulk power system and utilities purchase electricity generated
from a variety of sources throughout the region. The data for estimating the sources of
electricity consumed in Washington is collected for the Washington State Fuel Mix Disclosure
Project and includes utility spot market purchases. Hydroelectricity was still the dominant
source, accounting for 67 percent of the electricity consumed in the state in 2007. Electricity
generated from coal accounted for 17 percent of the electricity used by Washington consumers,
which is larger than the generation share. This reflects the electricity purchased by some utilities
from coal fired power plants located in other states like Montana and Wyoming. Renewable
sources besides hydro accounted for one and a half percent of the electricity purchased by
utilities for use by Washington consumers. This was less than the generation share, indicating
that some of the renewable energy generated in Washington was sold to customers outside the
state.

Source: Washington State Fuel Mix Disclosure Database, Energy Policy Division, Washington
State Department of Community Trade and Economic Development

Links: See the fuel mix disclosure link on the Washington Energy Policy website at:
http://www.cted.wa.gov/site/539/default.aspx
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Electricity Generation by Fuel Type (2007)

Generation by Washington Based Plants

Fuel MWh Percent

Hydro 77,944,210 72.9%
Natural Gas 8,668,528 8.1%
Coal 8,576,978 8.0%
Nuclear 8,108,560 7.6%
Wind 2,170,291 2.0%
Biomass 803,221 0.8%
Waste 460,711 0.4%
Landfill

Gases (and

other biogas) 91,509 0.1%
Petroleum 37,684 0.0%
Other 7,107 0.0%
Total 106,868,799 100.0%

Washington Aggregate Utility Fuel Mix (2007)

Fuel MWh Percent
Hydro 59,203,647 67.1%
Coal 14,866,637 16.8%
Natural Gas 8,459,744 9.6%
Nuclear 4,326,265 4.9%
Wind 545,622 0.6%
Biomass 460,983 0.5%
Waste 288,528 0.3%
Landfill Gases
(and other
biogas) 49,041 0.1%
Petroleum 69,267 0.1%
Other 12,923 0.0%
Geothermal 11,189 0.0%
Total 88,293,845 100%
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Washington’s End Use Energy Expenditures by Sector

While expenditures grew rapidly in the 1970s, during much of the 1980s and ‘90s inflation-
adjusted' energy expenditures in Washington declined or grew modestly despite significant
growth in energy consumption. This trend changed in 1999. By 2008 energy expenditures had
grown by more than 100 percent since 1998.

End-Use Energy Expenditures by Sector (1970-2008)
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Washingtonians spent almost $25 billion on energy in 2008. After peaking in the early 1980s,
inflation-adjusted energy expenditures declined and then increased modestly until 1998. During
this period energy prices did not keep pace with inflation. As a result expenditures remained
relatively stable despite significant growth in energy consumption. This situation changed in
1999. Except for a brief respite in 2001 and 2002, energy expenditures have increased
significantly, growing at an average annual rate of 8 percent from 1998 to 2008. This increase
was due to higher energy prices, since energy consumption was relatively flat during this period.
Most of the increase was due to growing transportation sector energy expenditures. Expenditures
also increased for the commercial and residential sectors, but were more modest for the industrial
sector.

Energy prices are shown in real dollars. The actual (or nominal) prices in each year have been adjusted to
constant dollars reflecting the value of a dollar in the base year 2005. This is done by multiplying the nominal
prices by the Bureau of Economic Analysis’ gross domestic purchases index for the U.S. for each year (where the
value in 2005 equals 1). This adjusts for the effects of inflation over time and allows prices for different years to
be directly compared.
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The transportation sector accounts for the largest share of energy expenditures, 61 percent in
2008. This proportion has grown in recent years, reflecting the increase in the real price of
petroleum fuels. The industrial share of expenditures has declined significantly in the last seven
years, while the residential and commercial shares declined modestly.

While energy expenditure numbers for 2009 from EIA are not yet available, they are expected to
be considerably lower than 2008.

Sources: Energy Information Administration's State Energy Data System, President’s Council
of Economic Advisors - 2005 Annual Economic Report of the President (see data table for
Indicator 4 in Appendix B)

Links: EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/_seds.html. In some
cases, values downloaded from the SEDS system will not match the numbers in this report which
are adjusted.

Washington’s Enerqy Consumption per Dollar of Gross State Product

Washington continues to produce more real value in goods and services per unit of energy
consumed. Key reasons are a shift in the state’s economy to high-value businesses that are less
energy-intensive and improved energy efficiency.

Energy Consumption per Dollar of Gross State Product
(1990-2008)
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This measure of the overall energy intensity of Washington’s economy depicts the amount of
energy we use to produce a dollar's worth of economic output™. In the last 18 years energy
consumption per dollar of GSP declined approximately 40 percent". Over the same time frame
the national energy consumption per dollar of GDP declined approximately 31 percent.

Washington’s economy is growing faster than its energy consumption. This is due to a number
of factors, chief among them is growth in the state’s economic output and a shift from resource
and manufacturing industries to commercial activity based on software, biotech, and other less
energy intensive businesses. This trend will likely continue with the decline in production of the
energy intensive aluminum industry. Gains in energy efficiency have also contributed to the
reduction in Washington’s energy intensity. We have not tried to determine the relative
contribution of these various factors to the decline in energy use per unit of GSP. (see data table
for Indicator 5 in Appendix B)

Sources: Energy Information Administration's State Energy Data System; U.S. Department of
Commerce, Bureau of Economic Analysis

Washington’s Energy Consumption per Capita

Another way to look at Washington’s energy intensity iS energy consumption per capita. Energy
consumption per capita in Washington was relatively constant between 1970 and 1999 with
growth in energy use matching growth in population. However, since 1999 energy consumption
per capita has declined 20 percent from historical levels to about 200 million Btu.

™ Economic output (GSP) is in real dollars (millions of chained 2000 dollars). This adjusts for the effects of
inflation and allows values for different years to be compared.

" Because there was a change in definitions for industry classifications used in the definition of gross state product in
1997 (from SIC to NAICS), an exact comparison of energy intensity from 1990 to 2005 is not possible.
However, at a state-level the change does not appear to have a significant impact.
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Energy Consumption Per Capita (1970-2008)
300

250 |

200 b

150

—a— VA
—Us

Milllon Btu per Caplta

100

50

0
1970 1975 1980 1985 1990 1995 2000 2005

Source: EIA SEDS, WA OFM

Washington’s per capita energy consumption stayed fairly close to 250 million Btu from 1970 to
1999, which is the energy equivalent of about 2000 gallons of gasoline per person. This implies
growth in overall energy use mirrors growth in population. Dips in per capita energy
consumption during this period were generally the result of high energy prices or periodic
economic downturns. Washington’s trend was similar to the national average during the 1970-
1999 periods. The growth in per capita energy use during the mid-1980s was largely due to
increased transportation fuel use as Washingtonians drove more miles per year.

Washington’s per capita energy consumption appears to have moved to a new lower level of 200
million Btu, 20 percent below the historical trend. This was likely due to the decline in industrial
energy use during 1999 to 2002, particularly in the energy-intensive aluminum industry. Higher
energy prices resulted in the shutdown of some energy-intensive industrial facilities. In 2008
Washington’s per capita energy consumption was about 10 percent less than the national
average.

Sources: Energy Information Administration's State Energy Data System; Washington State
Office of Financial Management (see data table for Indicator 6 in Appendix B)

Links: EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/_seds.html. In some
cases, values downloaded from the SEDS system will not match the numbers in this report which
are adjusted. Washington State population data, OFM data book,
http://www.ofm.wa.gov/databook/
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Washington’s Energy Expenditures and Gross State Product

Energy expenditures declined relative to economic output, despite growth in energy
consumption, from 1981 through 1998. This trend reversed in 1999 due to rising energy prices.

Energy Expenditures per Dollar of Gross State Product
(1980-2008)
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This indicator divides statewide energy expenditures by economic output, in the form of Gross
State Product (GSP). The result is an estimate of the significance of energy in Washington’s
economy. In 2000 approximately 5.8¢ was spent on energy in Washington for every dollar of
GSP. During the 1980s and ‘90s this value declined after peaking at more than 11¢ in 1981°.
Two trends contributed to this decline: Washington’s economy was becoming less energy-
intensive and real energy prices were declining. However, energy prices began to rise in 1999,
increasing Washington’s energy expenditures per dollar of GSP from the low of 4.9¢ in 1998 to
8.1¢ in 2008.

Sources: Energy Information Administration's State Energy Data System; U.S. Department of
Commerce, Bureau of Economic Analysis (see data table for Indicator 7 in Appendix B)

Links: EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/_seds.html. In some
cases, values downloaded from the SEDS system will not match the numbers in this report which
are adjusted. Gross State Product; http://www.bea.gov/regional/gsp/

° Because there was a change in definitions for industry classifications used in the definition of GSP in 1997 (from
Standard Industrial Code (SIC) to North American Industrial Classification System (NAICS)), an exact
comparison of expenditures/GSP from 1980 to 2005 is not possible. However, at a state-level the change does
not appear to have a significant impact.
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Residential End-Use Energy Consumption by Fuel

Electricity and natural gas account for the majority of household energy use. Growth in
household electricity consumption has slowed in the last 25 years, while growth in the use of
natural gas for space and water heating accelerated through 2001. Oil consumption has declined
significantly since the early 1970s, while wood use increased from 2000 to 2004 to its highest

levels, and then declined.
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Electricity accounted for half of residential energy consumption in 2008, but average electricity
use per household has declined 25 percent since 1982. Petroleum use (mostly heating oil) fell
from more than 43 percent of household consumption in 1960 to 6 percent in 2008,

Growth in natural gas consumption accelerated through 2001: residential sector gas use grew at
1.9 percent per year between 1980 and 1985, 3.9 percent per year between 1985 and 1990, 5.8
percent per year between 1990 and 1995, and 8.0 percent from 1995 to 2001. From 1980 to
2001 the natural gas share of residential energy consumption rose from 21 percent to 36 percent.
This reflects increased use of natural gas for space and water heating, replacing both electricity

P The primary petroleum products consumed in households are heating oil (No. 2 distillate oil) and propane. Both
are consumed mainly for space heating, though propane can also be used for cooking and water heating.
Residential sector energy use does not include energy consumption for personal transportation.
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and petroleum. However, natural gas use declined in 2002 due to high prices and has slowly
risen since then.

Consumption of firewood has varied in response to higher heating fuel prices. It grew in the late
1970s due to high heating oil prices. It remained stable and declined during much of the 1990s
when energy prices were relatively low. But when energy prices jumped in 2001, so did wood
use as people cut back on their use of natural gas, electricity, and petroleum for heating.

Source: Energy Information Administration's State Energy Data System (see data table for
Indicator 8 in Appendix B)

Residential Household Enerqgy Intensity

Energy intensity” in Washington households declined by a third between 1972 and
1987indicating an improvement in household energy intensity. There has been no improvement
since. Consumption per household in 2008 was similar to 1987.

Residential Energy Consumption Per Household (1970-2008)
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Washington households used less energy between 1972 and 1987, but energy intensity has not
improved since. The 1970s were characterized by diminished oil and natural gas consumption,
with natural gas use per household falling by 33 percent between 1970 and 1980. Oil
consumption dropped from 300 gallons per household in 1970 to 85 in 1983, with half the

9 Energy intensity is calculated by dividing total residential sector energy consumption by number of households.
Excludes transportation fuel unless otherwise noted.
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decline occurring after the second oil shock in 1978/79. These declines in natural gas and
petroleum use were likely due to improvements in efficiency (e.g. adding insulation),
conservation in response to higher prices, and fuel switching. The data indicate an increased
reliance on wood and electricity as space heating fuels during the late 1970s and early 1980s.

Concerted efforts to improve residential efficiency through building standards and codes began
in the mid-80s. However, there is little evidence of further declines in household energy use.
Presumably gains in efficiency due to building standards and codes are being offset by larger
homes, more widespread use of air conditioning, and the proliferation of electricity-using
appliances, computers, and entertainment systems. Higher household energy use was reinforced
by relatively modest energy prices during this period. Without the building code and standard
updates, household energy use would be much higher. Note that these data do not include
energy used for personal transportation, which has increased markedly during the last 25 years.

Sources: Energy Information Administration's State Energy Data System; U.S. Bureau of the
Census (see data table for Indicator 9 in Appendix B)

Residential Household Energy Bill without Transportation

Adjusted for inflation, the average Washington household spent 39 percent more for home
energy in 2008 than in 1998. Household expenditures in 2008 were noticeably more than the
previous peak in 1983.

Residential Energy Expenditures per Household (1970-2008)
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In 2008, the average Washington household spent the inflation-adjusted sum of $1,563 (using
constant 2005 dollars) for electricity, natural gas, and petroleum delivered to the home. This is
$397 more than they spent in 1998, and $111 than 1983. When household energy bills peaked in
the early 1980s, increased emphasis on energy conservation and fuel switching from heating oil
to wood helped to mitigate the impact of the oil shocks of the 1970s. However, there was no
immediate substitute for electricity, so when electricity prices increased by 62 percent between
1980 and 1983, due largely to the inclusion in rates of the Washington Public Power Supply
System (WPPSS) nuclear bonds, the average household electricity bill increased by a like
amount.

During the mid-1980s and most of the ‘90s household energy bills declined due to lower energy
prices and fuel switching from expensive electricity to natural gas for heating. Most new homes
were being built with natural gas heat and water heating (78 percent in 1998) and numerous
existing households switched to natural gas as well. Electricity usage per household fell 18
percent between 1985 and 2001 while natural gas usage increased 83 percent.

The 2000-2001 energy crisis led to higher residential electricity prices and eventually natural gas
prices and petroleum prices have increased resulting in higher overall residential energy
expenditures.

Sources: Energy Information Administration's State Energy Data System; U.S. Bureau of the
Census; and President’s Council of Economic Advisors - 2005 Annual Economic Report of the
President (see data table for Indicator 10 in Appendix B)

Residential Household Enerqgy Bill with Transportation

Adding energy used for personal transportation more than doubles the annual energy bill for the
average Washington household to $4,720 (2008).
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Most views depicting residential energy data do not include the major component of
consumption and expenditure for most households — vehicles. The average household" in
Washington spent well over half of its energy budget fueling vehicles for transportation in 2008.
This share has grown over the last several years, but will likely decline for 2009. Recent higher
gas prices have pushed up transportation costs, but increasing vehicle efficiency is forecast to
slowly drive transportation costs down.

After personal transportation, major categories of household energy expenditures include other
uses (lighting, household appliances, and electronic equipment), space conditioning (heating,
cooling, and ventilation), water heating, and refrigerators. The ‘other uses’ category has been
growing, largely due to the proliferation of computers and electronic equipment. It is now
equivalent to space conditioning.

Sources: Energy Information Administration’s State Energy Data System; Residential Energy
Consumption Survey; Residential Transportation Energy Consumption Survey

Household Energy Bill with Transportation
Units: Dollars
End-Use Annual Bill Percentage
Space Conditioning 614 13%
Water Heating 307 7%

" Actual household energy costs by end-use can vary significantly depending on the size and efficiency of the
home, the efficiency of their vehicles and how much they drive, and their personal habits. A family living in an
apartment in the city close to work and schools may have much lower expenditures than a family living in a large
home in the suburbs far from work and other destinations.
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Refrigerator 147 3%
Other 627 13%
Vehicle 3,025 64%
Total 4,720 100%

Commercial End-Use Energy Consumption by Fuel

Electricity and natural gas use in the commercial sector grew at an average annual rate of more
than 5 percent from 1960 to 2000, and at a slower annual rate of about 1 percent since then.
Electricity accounted for 58 percent of end-use energy consumption in the commercial sector in

2008 while natural gas made up 33 percent.
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Electricity and natural gas are the dominant fuels in Washington’s commercial sector. With
escalating use of electricity-consuming equipment such as computers, printers, and photocopiers,
the commercial sector became increasingly reliant on electricity during the 1970’s and 1980s.

Sector electricity consumption increased more than fivefold from 1970 to 2008.
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Growth in commercial sector natural gas use stagnated in the late 1970s and early 1980s, but has
grown since. Natural gas use in 2001 was three times the amount in 1970, but dropped 20
percent in 2002. Petroleum consumption in 2005 was less than half of the 1970 level, declining
from 30 percent of commercial sector energy consumption in 1970 to 6.5 percent in 2008. Coal
and wood accounted for less than 3 percent of commercial sector energy use.

Sources: Energy Information Administration's State Energy Data System (see data table for
Indicator 12 in Appendix B)

Commercial Sector Energy Intensity

After declining about 30 percent during the 1990s, commercial sector energy consumption
relative to economic output increased in 2000 and 2001, before resuming a downward trend.

Commercial Sector Energy Consumption per Real Dollar of
Sector GSP (1990-2008)
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Washington’s commercial sector has become less energy intensive for most of the last 15 years®.
From 1990 to 1997 commercial sector energy consumption grew only 13 percent while the value
of all goods and services produced by the commercial sector grew 30 percent. This decline in
commercial sector energy intensity can be attributed to growth in the economy, shifts to less
energy intensive businesses, increased productivity, and improvements in the efficiency of
buildings, lighting, and equipment.

* Because there was a change in definitions for industry classifications used in the definition of gross state product in
1997 (from SIC to NAICS), an exact comparison of values before and after 1997 is not possible.
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However, this trend appears to have changed since 1998, with growth in energy use exceeding
growth in commercial sector gross state product from 1998 to 2001. This appears to mostly be
due to an economic downturn during this period. However, the downward trend returned in
2002 as the economy picked up with little or no increase in commercial sector energy use.

Sources: Energy Information Administration's State Energy Data System; U.S. Department of
Commerce, Bureau of Economic Analysis (see data table for Indicator 13 in Appendix B)

Industrial End-Use Energy Consumption by Fuel

Industrial energy consumption in Washington is more diversified among the different fuels than
the other sectors and has varied more over time. Total industrial consumption declined 38
percent between 1998 and 2002 — natural gas and electricity use declined sharply before
stabilizing over the last several years.
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Unlike the residential and commercial sectors, which rely primarily on electricity and natural
gas, or the transportation sector which consumes almost exclusively petroleum fuels, energy
consumption in Washington’s industrial sector is quite diversified. Petroleum accounted for 30
percent of industrial consumption in 2008, much of which occurs at refineries, while electricity
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and natural gas accounted for about a quarter each and biofuels' accounted for 18 percent. Coal
use accounted for only one percent of industrial consumption in 2008 declining from a high of 14
trillion BTUs in 1976 to 3 trillion BTUs in 2008.

Energy consumption in the industrial sector varies more than the other sectors with peaks and
valleys that mirror economic activity. When industrial production declines, energy use declines.
High energy prices can also contribute to lower production, particularly in energy intensive
industries. Peaks in industrial energy use have occurred in 1973, 1988, and 1998.

Between 1998 and 2002 industrial energy use declined 38 percent. During this period electricity
use declined almost 60 percent and natural gas use declined 50 percent. This reflected the
decline in aluminum production due to high electricity prices (and low aluminum prices) and
cuts in production for industries relying on natural gas due to high natural gas prices. Industrial
energy use has rebounded some — in 2008 it was 15 percent higher than in 2002.

Sources: Energy Information Administration's State Energy Data System (see data table for
Indicator 14 in Appendix B)

Industrial Sector Energy Intensity

Energy intensity in Washington’s industrial sector was relatively constant during the 1990s, but
declined significantly from 1997 to 2002. This reflected a decline in production for energy
intensive industries such as aluminum smelting that resulted from high energy prices.

' Biofuels consumed in the industrial sector comprise mainly wood and wood waste products such as black liquor
or hog fuel. These fuels are primarily burned in industrial boilers to make steam, which can be used to fire
industrial processes or to generate electricity for on-site use.
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Industrial Sector Energy Consumption per Real Dollar of
Sector GSP (1990-2008)
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Washington’s industrial sector is less energy-intensive than it was two decades ago when
comparing industrial energy use to industrial gross state product”. Energy intensity did not
change much during the 1990s before dropping more than 40 percent from 1997 to 2002. This
reflected a decline in energy intensive industries in Washington. This was particularly true from
1998 to 2002 when industrial energy use dropped 38 percent, but industrial gross state product
increased 3 percent. High electricity prices along with low aluminum prices contributed to a
significant decline in Washington’s aluminum production. Aluminum production is energy
intensive (high energy use relative to product value) and relies on low-cost electricity in the
production process. At the same time, natural gas prices rose significantly. High energy prices
impact energy intensive industries the most and can contribute to cuts in production, particularly
when it is not possible to switch to a less expensive fuel source.

Sources: Energy Information Administration's State Energy Data System; U.S. Department of
Commerce, Bureau of Economic Analysis (see data table for Indicator 15 in Appendix B)

Y Because there was a change in definitions for industry classifications used in the definition of gross state product in
1997 (from SIC to NAICS), an exact comparison of values before and after 1997 is not possible.
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Transportation End-Use Enerqy Consumption by Fuel

Gasoline” accounts for just over half of transportation sector energy use in Washington.
Petroleum fuels accounted for 98.5 percent of transportation energy use in 2008. Washington’s
status as a major seaport and aviation hub means significant consumption of aviation and marine
fuels as well.
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Except for the period between 1978 and 1981 and in 2008 (when prices jumped significantly),
gasoline consumption has generally increased as population growth and demand for travel has
largely outstripped gains in vehicle fuel efficiency. Overall, gasoline consumption has roughly
tracked population growth and in 2008 was 77 percent greater than in 1970.

Consumption of distillate fuels in trucks, ships, and railroads grew at a much faster rate than
other transportation fuels, reaching levels in 2008 that were six times greater than 1970.

¥ Motor gasoline figures include some consumption for off-road uses such as recreational vehicles and agricultural
uses. No. 2 distillate, also known as diesel fuel, is used by large trucks, ships, and railroads. The only
transportation use for residual fuel is by very large ships. Aviation fuel includes kerosene-based jet fuel used by
major airlines, aviation gasoline consumed by smaller airplanes, and military jet fuel.
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However, due to a low base level of diesel use in 1970 the magnitude of this consumption
increase (in Btu’s) was only half the increase for motor gasoline. Aviation fuel consumption
more than doubled between 1970 and 2000, but has dropped 20 percent since then due to fuller
flights and more efficient aircraft.

Residual fuel consumption is subject to price-induced volatility because it can be stored for long
periods of time without degrading. Thus purchases of this fuel dropped when prices were high,
but grew when prices were relatively low. It also varies due to marine traffic at Washington
ports and where large ocean going ships choose to purchase their fuel. The volatility of residual
fuel use in Washington may indicate tracking and accounting problems with this fuel.

Sources: Energy Information Administration's State Energy Data System (see data table for
Indicator 16 in Appendix B)

Links: The monthly petroleum data spreadsheet on the Energy Policy’s website contains more
recent monthly petroleum price and sales data by fuel type.
http://www.cted.wa.gov/_CTED/documents/ID_1215 Publications.xls

Transportation Fuel Cost of Driving and Miles Driven

Washingtonians drove about 40 percent more miles per capita in 2008 than in 1970. During the
same period the fuel cost of driving rose, declined and then rose again. This variation was due to
changes in fuel prices and gains in vehicle fuel efficiency during the 1980s.

Fuel Cost of Driving and Miles Driven per Capita (1970-2008)
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This indicator contrasts the fuel cost of driving with miles driven per capita in Washington. Not
surprisingly, these series exhibit an inverse relationship. The fuel cost of driving, calculated as
real dollar highway energy expenditures divided by vehicle-miles traveled (VMT), spiked
upward in 1974, 1979-1980 and 2007-2008 as a result of the oil price shocks. VMT per capita
dropped slightly in response to higher prices, as discretionary driving was temporarily curtailed.
However, long-term factors such as land-use patterns, commuting habits, and the long lifetimes
of vehicles (limiting the ability to switch to fuel efficient vehicles) mean that large swings in fuel
prices lead to only small changes in miles driven and fuel consumed.

Increasing sales of more fuel-efficient vehicles in the early 1980s combined with declines in the
price of highway fuels caused a rapid drop in the fuel cost of driving, from a high of 17.6¢ per
mile in 1981 to 8.5¢ in 1988 (in 2005 dollars). However, real gasoline prices changed little over
the next 10 years, and new vehicle fuel efficiency declined slightly, resulting in little change in
the fuel cost of driving. Low gasoline prices helped push the fuel cost of driving to an historic
low in 1998, but higher fuel prices since then reversed this trend. By 2008 the fuel cost of
driving had risen almost 150 percent. Meanwhile, per capita vehicle travel increased steadily
during the 1980s, then remained relatively stable from 1993 through 2006, declining noticeably
in 2008 with higher fuel prices and the onset of a recession. The fuel cost of driving reached a
new peak high of 19.4 cents per mile in 2008.

Sources: Energy Information Administration's State Energy Data System; President’s Council of
Economic Advisors; Federal Highway Administration, Washington State Dept. of
Transportation, Washington State Office of Financial Management. (see data table for
Indicators 17a and 17b in Appendix B)

Transportation Sector Enerqy Intensity

Spurred by high gasoline prices and new vehicle efficiency standards, the fuel efficiency of
Washington’s existing vehicle fleet increased by more than 45 percent between 1975 and 1992.
The increasing popularity of less fuel efficient vehicles in the 1990s such as vans, trucks, and
sport utility vehicles temporarily put an end to this upward trend.
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New Vehicle Miles per Gallon and Washington State Actual
Vehicle Miles per Gallon (1970-2008)

30

U.S. New Light Duty Vehicle

25

US Actual Light Duty
Vehicle Efficiency

20

15 = e \
it o N -
WA Actual All Vehicle

10 Efficiency

Miles per Gallon

0
1970 1975 1980 1985 1990 1995 2000 2005
Sources: EIA, ORNL, WSDOT

Like other sectors, Washington’s transportation sector has become more energy efficient over the
years. The average efficiency of Washington’s total vehicle fleet (light and heavy duty vehicles),
based on estimated total miles driven divided by fuel use, increased from 12.6 miles per gallon
(MPG) in 1975 to 18.7 MPG in 1992. However, this improvement came to an end in the early
1990s. Since 1992 Washington’s vehicle fleet efficiency declined by 2.0 miles per gallon.
Several factors have likely contributed to this decline including: a shift to heavier and
performance vehicles in the light duty fleet, a rapid increase in freight being moved through the
state by heavy duty trucks, and increasing congestion on our roadways.

Gains in the efficiency of Washington’s vehicle fleet through the 1980s were due to the
replacement of old vehicles with more efficient models. However, new vehicle fuel efficiency
standards did not change after the mid-1980s. The Corporate Average Fuel Economy (CAFE)
standards required automakers to maintain the average fuel efficiency of new vehicles at 27.5
MPG for cars and 20.5 MPG for light trucks (which includes minivans, pickups, and sport-utility
vehicles). CAFE had no mandates about how many vehicles may be sold in each category, and
did not apply to the largest pickup trucks, and as a result the increasing popularity of trucks and
SUVs caused the fuel efficiency of the average new vehicle to drop by almost two MPG between
1988 and 1999. However, in 2005 this downward trend began to change and recent adoption of
higher CAFE standards (2007 and 2010) should lead to higher new vehicle fuel efficiency
through the next decade. An executive order prompting EPA and NHTSA to improve the fuel
economy of medium and heavy duty trucks should also contribute to high vehicle efficiency.
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It is important to note that the actual on-road fuel efficiency of new vehicles is less than the
EPA-rated fuel efficiency shown by the top line in the figure™. As a result, the actual on-road
efficiency of new cars and trucks since about 1990 has not better than the existing vehicle fleet.
This is reflected by the U.S. actual light duty vehicle MPG in the chart. Vehicle stock turnover
has not appreciably raised the efficiency of the vehicle fleet since the early 1990s, though recent
high fuel prices have been driving a slow improvement over the past four years.

Sources: Energy Information Administration's State Energy Data System; Federal Highway
Administration; Washington State Dept. of Transportation; Oak Ridge National Laboratories
Center for Transportation Analysis (see data table for Indicator 18 in Appendix B)

Washington’s Average Enerqy Prices by Fuel

Even though electricity prices in Washington tend to be lower than in other parts of the country,
electricity, until recently, was the most expensive primary energy source (Btu basis). Real
electricity prices™ rose in 2000 and 2001 after 15 years of relative stability. Real petroleum and
natural gas prices declined significantly from highs in the early 1980s, but began rising in the
late 1990s and reached record levels by 2007-2008.

Average Energy Prices by Fuel (1970-2008)
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" The Energy Information Administration estimates actual, on-road performance to be 25.5 percent worse than the
EPA rating for cars and 18.7 percent worse for light trucks for models in 2000. (EIA, National Energy Modeling
System, Fuel Economy Degradation Factor).

Fuel prices are shown in real dollars. The actual (or nominal) prices in each year have been adjusted to constant
dollars reflecting the value of a dollar in the year 2005. This is done by multiplying the nominal prices by a gross
domestic purchases index for the U.S. for each year (where the value in 2005 equals 1). This adjusts for the
effects of inflation and allows prices for different years to be directly compared.
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While the effect of the first oil shocks of the 1970s and early ‘80s on Washington petroleum and
natural gas prices was dramatic, it was short-lived. Real petroleum prices more than doubled
from 1972 to 1981 and then returned to values close to pre-1974 levels by 1986 where they
remained for almost 15 years. Real natural gas prices followed a similar trend, rising steeply
during the 1970s, falling during the 1980s, and staying relatively stable in the 1990s. The
average price of electricity, which had been low and stable for years, almost doubled between
1978 and 1984 as the costs of new nuclear power plants, some of which were never completed,
were incorporated into electric utility rates. In contrast to oil and natural gas prices, real
electricity prices did not decline from the level they reached during the early 1980s.

Prices for electricity, petroleum, and natural gas began rising in 1999 and 2000. While
electricity prices have not continued to rise, natural gas and petroleum prices increased
significantly through 2008.

Average price trends for coal are similar to the other fossil fuels, but the price swings have been
less dramatic and the difference between coal and the more expensive energy sources has grown.
Biofuel prices have been slowly rising since 1988, but this is still less expensive than the other
sources.

Sources: Energy Information Administration's State Energy Data System; President’s Council of
Economic Advisors (see data table for Indicator 20 in Appendix B)

Links: See the EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/ seds.html.
In some cases, values downloaded from the SEDS system will not match the numbers in this
report which are adjusted.

Washington’s Average Electricity Prices by Sector

Real electricity prices’ increased dramatically between 1979 and 1984 then stayed relatively
constant through 1999 before rising again in 2000 and 2001. While industrial electricity prices
are lower than the residential and commercial sectors, the relative price increases around 1980
and 2000 were much higher for the industrial sector.

Y Electricity prices are shown in real dollars. The actual (or nominal) prices in each year have been adjusted to
constant dollars reflecting the value of a dollar in the year 2005. This is done by multiplying the nominal prices
by a gross domestic purchases index for the U.S. for each year (where the value in 2005 equals 1). This adjusts
for the effects of inflation and allows prices for different years to be compared.
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Electricity Prices by Sector (1970-2008)
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The most notable phases in real electricity prices were the steady or declining prices in the
1970s, the rapid increase between 1979 and 1984, and the period since 1984 when prices stayed
relatively constant (with some up and down variation). This period of stable prices ended in
2001 and 2002 when prices trended upward. However, electricity prices have declined some
since 2002, particularly in the industrial sector. Price increases in the early 1980s were due to
the costs of the WPPSS nuclear power plants, while increases in 2001 and 2002 reflect the
impacts of the West Coast Electricity Crisis.

Electricity price trends for the residential and commercial sectors from 1970 to 2008 were nearly
identical. Industrial sector prices have been more volatile than residential and commercial
prices. Industrial electricity prices in 2008 were three times greater than 1970, versus a 50
percent increase for the residential and commercial sectors®. On a per unit basis, the average
increase also varied: 2.5¢ per kwWh for residential, 1.7¢ per kWh for commercial, and 2.8¢ per
kWh for industrial. Washington exhibits significant variation in price from utility to utility.

Sources: Energy Information Administration's State Energy Data System; President’s Council of
Economic Advisors (see data table for Indicator 21 in Appendix B)

Industrial electricity prices include the aluminum industry and other Direct Service Industries (DSI) that have
historically had access to relatively low cost electricity from the Bonneville Power Administration. As
production in these electricity price sensitive industries (such as aluminum smelters) varies, it can have an impact
on average industrial electricity prices. For example, in 2001 when aluminum smelters curtailed their production,
non-DSI industries paying higher electricity prices made up a larger share of industrial electricity consumption,
contributing to the increase in average industrial electricity prices.
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Links: The Electric Sales and Revenue spreadsheet on the Washington Energy Policy website
contains data on electric utilities in Washington State, including utility-level kWh sales, revenue,
average prices, and number of customers from 1989 to 2002.
http://www.cted.wa.gov/_CTED/documents/ID_1214 Publications.xls

EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/ seds.html. In some cases,
values downloaded from the SEDS system will not match the numbers in this report which are
adjusted.

Washington’s Average Natural Gas Prices by Sector

Real natural gas prices® increased rapidly for all sectors between 1974 and 1982 and declined
just as rapidly from 1982 to 1991. After remaining relatively stable during the 1990s, natural gas
prices began to rise in 2000, reflecting supply constraints and increasing demand.

Natural Gas Prices by Sector (1970-2008)
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Real natural gas prices have followed a cyclical pattern over the last 35 years. Prices rose from
1974 and 1982, then declined between 1982 and 1991, stayed relatively stable during the 1990s
and then started rising again in 2000. By 2006 and 2007, prices had exceeded the historic highs
of 1982 for the residential, commercial and industrial sectors. This reflects supply constraints

% Natural gas prices are shown in real dollars. The actual (or nominal) prices in each year have been adjusted to
constant dollars reflecting the value of a dollar in the year 2005. This is done by multiplying the nominal prices by a
gross domestic purchases index for the U.S. for each year (where the value in 2005 equals 1). This adjusts for the
effects of inflation and allows prices for different years to be compared.
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and growing demand, in part due to the increasing use of natural gas by the utility sector for
electricity generation. The chart also shows a decline for 2008 which reflects the first year that
natural gas from shale resources began to enter the market in large quantities. This new natural
gas resource is expected to keep natural gas price lower for at least a decade.

On a percentage basis average industrial natural gas prices have been significantly lower than the
other sectors, but by 2008 that difference had declined. Many large industrial customers began
to make bulk purchases of commodity gas from suppliers other than their local utilities during
the 1990s, helping to keep industrial prices down. But when prices began to climb in late 1999,
the increase was more dramatic for the industrial sector than the other sectors.

The utility sector has historically used natural gas to fire relatively small power plants used for
“peaking,” which at least partially explains the price volatility experienced in that sector.
Consumption was historically low and seasonal, with gas often being purchased on the spot
market when needed. But the use of natural gas for electricity generation has been growing over
the past decade. Utility natural gas prices spiked in 2001 due to shortages in hydroelectricity,
creating a need to operate natural gas power plants, resulting in high demand for natural gas.

Sources: Energy Information Administration's State Energy Data System; President’s Council of
Economic Advisors (see data table for Indicator 22 in Appendix B)

Links: EIA State Energy Data System, http://www.eia.doe.gov/emeu/states/_seds.html. In some
cases, values downloaded from the SEDS system will not match the numbers in this report which
are adjusted.

Washington Gasoline Prices Since 1970

Adjusted for inflation®, gasoline prices* in Washington first peaked in 1981, and then declined
to an historic low in 1998, before exceeding the 1981 peak in 2006 and reaching an all time high
in 2008.

®® Fyel prices are shown in real dollars. The actual (or nominal) prices in each year have been adjusted to constant
dollars reflecting the value of a dollar in the year 2005. This is done by multiplying the nominal prices by a gross
domestic purchases index for the U.S. for each year (where the value in 2005 equals 1). This adjusts for the
effects of inflation and allows prices for different years to be compared.

“ Gasoline prices from EIA include state and federal gasoline taxes but they do not include local sales tax.
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Washington State Gasoline Prices (1970-2008)

3.5
3.0
25

2005 $/gal

0.5

0.0

1970 1975 1980 1985 1990 1995 2000 2005
Source: EIA SEPER, CEA

For nearly 40 years inflation-adjusted gasoline prices in Washington have been relatively stable
except for two periods: from 1979-1982 when prices spiked due to the conflict in the Middle
East and since 2004 when growing world petroleum demand approached supply. After peaking
in 1981 at $2.30 per gallon (2000 dollars), prices dropped to pre-oil crisis levels by 1986. In
1998, following the Asian financial crisis, gasoline prices fell to their lowest level in nearly 30-
years, but rose again beginning in 1999, reflecting increasing world oil prices. A downturn in
the world economy briefly interrupted this climb in prices, but by 2006 the price of a gallon of
gasoline in Washington exceeded the peak price in 1981. Crude oil and gasoline prices have
fallen dramatically since 2008 and will be reflected in future reports.

The majority of petroleum for Washington comes from Alaska and most of this is refined into
gasoline in Washington, but the price we pay for gasoline is influenced by world oil prices.
Gasoline prices in Washington, even excluding taxes, tend to be a little bit higher than the
national average. See discussion of more recent gasoline prices in chapter 1.

Sources: Energy Information Administration's State Energy Data System; President’s Council of
Economic Advisors (see data table for Indicator 23 in Appendix B)

Links: For more information on gasoline prices, see the “Primer on Gasoline Prices in
Washington State” on the Energy Policy website:
http://www.cted.wa.gov/ CTED/documents/ID_1923_Publications.pdf.
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For current gasoline price information see AAA’s Fuel gauge report:
http://www.fuelgaugereport.com/

Enerqy-Related Carbon Dioxide Emissions

State level energy related carbon dioxide emissions from 1980 through 2007 are determined and
posted by the EIA, and are shown below for Washington State®’. Washington’s reliance on fossil
fuels has led to steady growth in emissions of carbon dioxide, the principal anthropogenic
greenhouse gas. Petroleum use, primarily for transportation, accounted for 71 percent of CO,
emissions from energy use in Washington in 2007. Preliminary national CO, data for 2008 and
2009 suggest that carbon dioxide emissions have fallen noticeably from 2007.

Carbon Dioxide Emissions from Energy Use by Source
(1980-2007)
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Washington’s continued dependence on fossil fuels for energy, particularly petroleum, has led to
growth in emissions of carbon dioxide (COy), the principal “greenhouse gas” contributing to
global climate change, for much of the last 25 years. After dipping in the early 1980s, growth in
carbon dioxide emissions accelerated after 1983 as the economy recovered from a protracted
recession and oil prices plummeted. Washington’s CO, emissions from energy use grew more
than 70 percent between 1983 and 2001. Emissions dropped in 2002 as a result of lower energy
use due to a recession, the partial shutdown of the Northwest aluminum industry, and higher

% Independently the state also produces a GHG emission inventory which differs from the EIA estimates shown
below in the following ways: the state inventory includes gases other than carbon dioxide, the state inventory
goes beyond energy related carbon dioxide emissions and includes process emissions, and the state inventory
includes other sectors of the economy such as agriculture and forestry.
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energy prices; emissions appear to have returned to a slow growth pattern since then. The 911
terrorist attacks sharply curtailed emissions from airlines.

Consumption of petroleum products, the vast majority for transportation, accounted for most of
the growth in Washington’s energy-related CO, emissions. Emissions from coal are almost
entirely from one source, the Centralia Steam Plant which burns coal to produce electricity.
Natural gas contains less carbon per unit of energy than other fossil fuels, but because of higher
levels of consumption accounts for a larger share of Washington’s CO, emissions than coal.

Sources: Energy Information Administration, CO2 Energy Emissions by State (see data table for
Indicator 25 in Appendix B)

Links: http://www.eia.doe.gov/oiaf/1605/state/state emissions.html
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Appendix A: Methodology



Introduction

Most publicly available comprehensive energy data at the state level originate with surveys and
estimates developed by the Energy Information Administration (EIA), an independent branch of
the federal Department of Energy. We rely heavily on the EIA’s State Energy Data System
(SEDS) to produce Energy Indicators and other products. However we modify data from the
EIA, based on years of experience with their components to more accurately portray energy use
in Washington. This includes the exclusion of non-energy uses of petroleum and the calculation
of primary energy use for hydroelectricity generation.

Excluded Petroleum Products

We exclude the consumption of petroleum products for non-energy purposes. This includes
asphalt, road oil, and lubricants from the transportation and industrial sectors. These are easily
removed series that are clearly not used as energy sources.

We also exclude industrial petroleum coke, used in various forms as a source of pure carbon.
The EIA series for industrial coke comprises coke used in oil refining and primary aluminum
smelting. Neither of these processes uses coke for its energy content, but rather for its catalytic
and conductive properties. These two types of coke are allocated to states, not according to
measured use at the state level, but instead based on their share of the United States’ annual
capacity in the respective industries multiplied against US industrial coke use. The capacity of
both industries has grown considerably in Washington, and their share of the US total has also
grown.

Indexed against 1970, the first year in which data pairs showing consumption and expenditure
are available in SEDS, the Washington aluminum industry expanded by almost a third by 1997,
and represented the largest primary smelting share of any state, at 29 percent of the nation’s total.
Since 2001 this share has declined.

While representing a much smaller share of the nation’s petroleum refining industry,
Washington’s oil refineries have seen continued growth, while US capacity has changed little
since the mid-80s.

The effect of these growing industries combined with the EIA inclusion of the (non-energy)
petroleum coke they use as industrial energy consumption has resulted in distortion of the true
patterns of industrial energy consumption, and thus an inflated view of energy use overall in
Washington. That effect was magnified in the 1980s and 90’s, when at their peak, these non-fuel
petroleum products accounted for more than a fourth of the total Washington industrial energy
use claimed by the EIA.

We have also excluded other non-energy consumption such as petroleum used as feedstock for
paints and solvents, or to make waxes to coat packaging. The focus of this analysis is energy
consumption in Washington, rather than the supply of and demand for petroleum products or
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other fossil fuels. Excluding these non-energy uses provides the most accurate picture of the
consumption of energy in the state.

Hydroelectric Conversion

One last methodological note must be made to explain the differences one may notice here
compared to other tallies of state primary energy use. In a steam powered generator, as much as
two-thirds of the energy in the fuel that is consumed is not converted to electricity, but is lost as
waste heat due to thermal inefficiencies. Hydroelectric power generation does not experience
thermal losses, but the EIA assigns losses to it equivalent to an average loss rate for fossil fuel
powered generation, in an effort to enable comparison of primary energy consumption between
individual states. We remove those imputed losses from our primary totals. This difference does
not affect depictions of sector end-use consumption of energy, as these do not show primary
consumption.

Methodology Summary

In summary, non-energy petroleum products used in aluminum smelting, oil refining, and other
applications and the calculation of primary energy use for hydroelectricity generation require
modifications to standard views of energy consumption to accurately portray the trends depicted
in these Indicators.

Sector Definitions

Residential sector: An energy-consuming sector that consists of living quarters for private
households. Common uses of energy associated with this sector include space heating, water
heating, air conditioning, lighting, refrigeration, cooking, and running a variety of other
appliances. The residential sector excludes institutional living quarters. Note: Various EIA
programs differ insectoral coverage.

Commercial sector: An energy-consuming sector that consists of service-providing facilities
and equipment of businesses; Federal, State, and local governments; and other private and public
organizations, such as religious, social, or fraternal groups. The commercial sector includes
institutional living quarters. It also includes sewage treatment facilities. Common uses of energy
associated with this sector include space heating, water heating, air conditioning, lighting,
refrigeration, cooking, and running a wide variety of other equipment. Note: This sector includes
generators that produce electricity and/or useful thermal output primarily to support the activities
of the above-mentioned commercial establishments.

Industrial sector: An energy-consuming sector that consists of all facilities and equipment used

for producing, processing, or assembling goods. The industrial sector encompasses the following
types of activity manufacturing (NAICS codes 31-33); agriculture, forestry, fishing and hunting
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(NAICS code 11); mining, including oil and gas extraction (NAICS code 21); and construction
(NAICS code 23). Overall energy use in this sector is largely for process heat and cooling and
powering machinery, with lesser amounts used for facility heating, air conditioning, and lighting.
Fossil fuels are also used as raw material inputs to manufactured products. Note: This sector
includes generators that produce electricity and/or useful thermal output primarily to support the
above-mentioned industrial activities. Various EIA programs differ in sectoral coverage-for more
information

Transportation sector: An energy-consuming sector that consists of all vehicles whose primary
purpose is transporting people and/or goods from one physical location to another. Included are
automobiles; trucks; buses; motorcycles; trains, subways, and other rail vehicles; aircraft; and
ships, barges, and other waterborne vehicles. VVehicles whose primary purpose is not
transportation (e.g., construction cranes and bulldozers, farming vehicles, and warehouse tractors
and forklifts) are classified in the sector of their primary use.

Electric power sector: An energy-consuming sector that consists of electricity only and
combined heat and power(CHP) plants whose primary business is to sell electricity, or electricity
and heat, to the public--i.e., North American Industry Classification System 22 plants. See also
Combined heat and power (CHP) plant and Electricity only plant.
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Appendix B: Data Tables

Data tables for indicators 3 and 11 appear in the body of the document, not in this appendix.
Indicator numbers 19 and 24 do not exist.
See discussion in body of document for explanations of indicators.

Data prior to 1970 available by request; contact Angela Burrell, Department of Commerce at
angela.burrell@commerce.wa.gov or tel. 360-725-3120.

Data displayed to approximately 3 significant digits.
abbreviations used in table headings:

av. fuel  aviation fuel NAICS  North American Industry
Btu British thermal unit Classification System
comm.  commercial NG natural gas

elec. electricity pers person

gal gallon petrol. petroleum products

GSP gross state product res. residential

ind. indicator resid. residual fuel

ind’1 industrial SIC Standard Industrial

mi mile Classifications

mmBtu  million Btu trans. transportation

wd wood



Indicators 1 end use energy consumption by sector, 2 primary energy consumption by source.

indicator 1, trillion Btu

indicator 2, trillion Btu

year res. comm. ind. trans. total biomass coal hydro nuclear NG petrol. year
1970 142 617 351 289 843 66.5 59 237 287 158 448 1970
1971 147 659 356 296 865 67.2 6.4 244 277 165 460 1971
1972 157 76.7 391 300 925 670 36.6 258 315 180 481 1972
1973 152 872 401 327 967 66.2 65.0 235 483 208 497 1973
1974 144 846 386 327 941 65.2 542 281 434 191 475 1974
1975 142 828 348 349 922 643 762 285 364 171 479 1975
1976 146 846 343 365 939 714 812 322 266 155 489 1976
1977 151 86.3 353 375 966 78.3 1024 227 465 149 521 1977
1978 154 859 360 403 1,003 81.0 847 303 453 133 548 1978
1979 165 94.1 349 434 1,042 775 99.0 271 393 166 554 1979
1980 148 948 358 413 1,014 883 91.0 283 223 135 543 1980
1981 161 1056 368 403 1,037 949 909 319 225 131 528 1981
1982 163 118.1 328 377 987 911 741 299 402 114 516 1982
1983 153 116.2 321 363 953 1044 80.2 292 381 112 472 1983
1984 159 1243 371 390 1,045 1103 823 284 576 132 537 1984
1985 168 1384 336 411 1,053 112.0 93.7 262 854 140 543 1985
1986 157 116.6 364 480 1,117 117.7 633 269 893 122 614 1986
1987 157 1209 374 494 1,145 1225 957 238 577 136 621 1987
1988 169 133.6 405 517 1,225 127.4 99.1 233 63.6 151 656 1988
1989 178 1303 375 558 1,242 108.2 96.7 243 647 168 675 1989
1990 172 130.1 384 568 1,254 934 856 298 608 168 676 1990
1991 182 133.7 358 577 1,250 739 891 304 443 179 678 1991
1992 172 1272 374 643 1,316 954 106.1 232 596 181 743 1992
1993 196 136.2 366 591 1,290 965 97.8 229 749 230 688 1993
1994 192 1373 383 607 1,319 96.3 1069 223 704 263 712 1994
1995 192 1404 377 631 1,340 90.1 698 281 729 264 728 1995
1996 210 1480 373 620 1,351 89.7 909 335 587 284 725 1996
1997 208 148.1 387 636 1,379 942 805 354 655 268 743 1997
1998 204 1472 413 601 1,364 87.1 1035 272 726 303 697 1998
1999 220 1576 410 612 1,400 894 969 330 636 302 709 1999
2000 220 1610 351 624 1,356 89.6 106.2 274 89.7 298 729 2000
2001 239 168.6 298 597 1,302 927 994 187 86.2 322 718 2001
2002 231 1575 256 581 1,226 87.6 100.8 266 945 240 690 2002
2003 222 159.3 263 580 1,224 95.7 1182 245 794 256 679 2003
2004 224 1585 264 602 1,249 92.6 1125 244 937 270 695 2004
2005 217 1588 283 612 1,271 83.4 1123 241 86.0 272 712 2005
2006 221 1620 318 628 1,329 106.2 69.2 272 973 271 736 2006
2007 229 1665 289 669 1,355 819 957 260 850 280 773 2007
2008 239 1745 293 619 1,326 796 946 255 96.9 307 728 2008
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Indicators 4 end use energy expenditures by sector, 5 energy consumption per GSP (index)

6 energy consumption per capita, 7 energy expenditures per GSP (index)

Lo o ind. 5 indicator 6 ind. 7
indicator 4, billion 2005%
2000=1 mmBtu/person 2000=1
year res. comm. ind.  trans. WA us year
1970 1,161 481 888 2,606 247 262 1970
197 1,190 502 908 2,579 252 262 1971
1972 1,268 605 988 2,515 270 271 1972
1973 1,264 665 1,015 2,805 281 277 1973
1974 1,282 679 1,223 3,617 268 266 1974
1975 1,286 723 1,376 3,843 258 254 1975
1976 1,332 749 1,374 4,046 258 265 1976
1977 1,416 809 1484 4,251 260 266 1977
1978 1,413 781 1,480 4,402 261 268 1978
1979 1,603 910 1,591 5,549 262 267 1979
1980 1,682 1,057 1,934 6,782 245 252 1.80 1980
1981 1,995 1,312 2,349 7,259 245 243 2.00 1981
1982 2,204 1,600 2,497 6,333 231 230 1.95 1982
1983 2319 1529 2,155 5375 221 226 1.68 1983
1984 2,302 1,639 2,747 5,537 240 236 1.73 1984
1985 2378 1,759 2,263 5,493 238 232 1.66 1985
1986 2,155 1,486 1,870 4,630 250 230 1.34 1986
1987 2,121 1500 1,919 4,710 253 235 1.30 1987
1988 2,230 1,568 2,175 4,624 265 244 1.26 1988
1989 2329 1551 22284 5,146 263 245 1.28 1989
1990 2,283 1523 2,170 5,890 141 258 238 1.27 1990
1991 2,274 1506 2,076 5,824 1.37 249 235 1.22 1991
1992 2,136 1,499 1963 5,651 1.39 256 237 1.13 1992
1993 2,391 1,597 1942 5,343 1.33 245 238 1.09 1993
1994 2435 1668 2,071 5,528 1.32 246 241 1.09 1994
1995 2,417 1,704 2,095 5,660 1.33 245 243 1.10 1995
1996 2599 1,782 1,983 6,247 1.28 243 250 111 1996
1997 2547 1,744 2,014 6,159 1.23 243 248 1.01 1997
1998 2,484 1,718 2,159 4,920 1.09 237 242 0.84 1998
1999 2639 1,813 2,286 5,831 1.04 240 243 0.87 1999
2000 2,784 1929 2353 7,542 1.00 230 241 1.00 2000
2001 3,230 2,274 2,041 6,652 0.97 218 233 0.98 2001
2002 3,255 2,309 1,649 6,069 0.91 203 235 0.91 2002
2003 3,052 2281 1,769 7,083 0.89 201 234 0.95 2003
2004 3,177 2363 1922 8,574 0.89 203 235 1.05 2004
2005 3,377 2,435 2,323 10,305 0.86 203 232 1.16 2005
2006 3,593 2,588 2,560 11,884 0.88 209 230 1.26 2006
2007 3,808 2,597 2,425 12,952 0.85 209 231 1.28 2007
2008 3,982 2,730 2,878 14,994 0.82 201 225 142 2008

a Based on NAICS 1997 & after, SIC 1996 & before; SIC-based index in 1997 (the transition year) is 1.23
b Based on NAICS 1997 & after, SIC 1996 & before; SIC-based index in 1997 (the transition year) is 1.04
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Indicators 8 residential end use byfuel, 9 residential energy intensity

(index), 10 residential energy bill excl. transportation

indicator 8, tilion By ind. 9 ind. 10
' 2000=1 $/hhid
year elec. NG petrol. wood (2005 9) year
1970 524 337 457 958 1.33 1,050 1970
1971 564 358 454 9.22 1.35 1,057 1971
1972 64.6 408 424 8.94 142 1,105 1972
1973 65.7 383 396 8.20 1.34 1,078 1973
1974 66.2 372 322 8.27 1.22 1,054 1974
1975 655 358 305 10.25 1.18 1,027 1975
1976 69.3 337 319 11.23 1.17 1,030 1976
1977 704 319 354 12385 1.18 1,063 1977
1978 748 287 350 14.28 1.14 1,015 1978
1979 819 344 309 17.37 1.16 1,089 1979
1980 834 313 224 9.74 0.99 1,092 1980
1981 97.2 282 228 12.02 1.05 1,256 1981
1982 995 30.7 21.6 10.93 1.06 1,375 1982
1983 93.0 27.1 18.7 13.35 0.98 1,442 1983
1984 912 306 204 16.48 1.01 1,404 1984
1985 953 343 199 16.97 1.04 1,424 1985
1986 904 311 199 1546 0.96 1,268 1986
1987 87.9 308 174 20.19 0.93 1,222 1987
1988 928 359 185 21.54 0.98 1,248 1988
1989 978 396 186 21.78 1.01 1,271 1989
1990 98.3 416 18.1 13.30 0.95 1,219 1990
1991 102.0 47.7 17.6 13.94 0.98 1,185 1991
1992 97.0 445 153 14.63 0.90 1,081 1992
1993 1055 553 164 17.99 1.01 1,187 1993
1994 101.2 554 173 17.07 0.97 1,193 1994
1995 1029 550 16.3 17.07 0.95 1,156 1995
1996 109.2 65.1 17.7 17.73 1.02 1,218 1996
1997 108.3 64.8 19.6 14.99 0.99 1,173 1997
1998 1070 64.8 183 13.32 0.95 1,123 1998
1999 1120 75.6 18.2 14.02 1.01 1,176 1999
2000 112.7 748 174 15.07 1.00 1,222 2000
2001 1078 874 19.2 23.79 1.06 1,390 2001
2002 1094 746 21.6 24.15 1.01 1,380 2002
2003 108.7 727 149 2542 0.96 1,281 2003
2004 110.7 725 145 26.05 0.96 1,315 2004
2005 1133 76.0 145 1321 0.92 1,378 2005
2006 1175 779 13.7 12.03 0.93 1,453 2006
2007 120.7 823 12.6 13.26 0.95 1,522 2007
2008 1240 87.1 142 1388 0.97 1,563 2008
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Indicators 12 commercial end use byfuel, 13 commercial energy intensity (index), 14 industrial end use by

fuel, 15 industrial energy intensity (index)

. . ind. 13 o . ind. 15
indicator 12, trillion Btu indicator 14, trillion Btu
2000=1 2000=1
year elec. NG petrol. coal,wd elec. NG petrol. siomass  coal (2005 9) year
1970 229 195 18.73 0.52 87.1 983 1020 56.8 5.09 1970
1971 247 217 1872 0.71 83.1 101.3 1065 57.8 5.33 197
1972 33.0 245 1859 057 954 106.7 1259 579 344 1972
1973 35.2 340 1764 0.40 914 1279 1183 579 3.92 1973
1974 343 348 15.14 0.35 1015 1136 106.2 56.7 6.48 1974
1975 354 333 1356 047 935 96.0 915 539 10091 1975
1976 378 329 1338 0.52 101.1 820 843 599 1424 1976
1977 377 313 1486 2.38 925 794 1015 652 1241 1977
1978 412 265 1488 3.32 1070 714 1013 66.5 12.18 1978
1979 441 349 1244 2.60 107.8 86.8 80.9 59.8 1248 1979
1980 472 324 1211 3.13 1070 67.0 976 783 7.09 1980
1981 60.9 30.1 12.10 257 1185 700 924 784 7.67 1981
1982 619 322 2059 3.45 96.3 496 986 742 795 1982
1983 62.3 30.0 1948 451 1052 531 724 827 558 1983
1984 61.4 33.8 2483 4.23 1138 65.6 103.6 822 452 1984
1985 64.7 369 3244 435 1004 65.7 829 805 449 1985
1986 64.2 33.0 1748 1.96 1025 556 987 97.8 7.38 1986
1987 67.2 334 1867 1.59 1078 679 946 957 5.89 1987
1988 70.7 37.6 2258 275 1259 712 1019 98.7 5.27 1988
1989 70.4 39.7 16.12 3.34 1275 756 858 793 495 1989
1990 734 398 1334 260 1.37 1389 808 828 744 520 1.27 1990
1991 75.0 43.0 1186 2.99 1.35 139.3 822 76.7 532 4.28 1.23 1991
1992 769 390 732 3.26 1.24 1308 824 833 720 3.37 1.25 1992
1993 783 453 736 452 1.28 1248 958 757 649 351 1.23 1993
1994 798 448 799 3.96 1.26 116.2 1122 842 647 3.88 1.26 1994
1995 816 444 955 3.88 1.27 117.0 1146 776 612 4.23 1.30 1995
1996 858 500 830 291 1.28 106.6 1186 836 589 2098 1.22 1996
1997 86.0 49.0 9.16 294 1.08 1159 1166 84.0 646 3.22 1.34 0 1997
1998 883 477 762 251 0.99 128.3 1393 789 614 2.69 1.28 1998
1999 911 535 925 268 0.98 1348 1310 773 626 218 1.24 1999
2000 95.7 526 8.77 292 1.00 1208 87.3 802 595 281 1.00 2000
2001 939 5911 996 4.65 1.04 66.0 776 975 539 289 0.92 2001
2002 939 478 10.62 4.76 0.97 539 69.7 812 472 2.28 0.77 2002
2003 95.7 49.1 858 5.00 0.95 62.0 67.6 810 49.7 209 0.81 2003
2004 96.3 498 6.30 4.385 0.92 65.7 69.7 787 480 185 0.83 2004
2005 959 512 849 211 0.89 754 689 836 537 148 0.79 2005
2006 975 528 847 196 0.87 751 729 908 770 201 0.91 2006
2007 101.0 551 7.20 2.08 0.85 708 755 894 504 3.19 0.78 2007
2008 1019 579 1126 221 0.87 721 780 882 510 295 0.79 2008

a Based on NAICS definifions from 1997 forward; SIC definitions 1996 and earlier
b Based on NAICS definitions from 1997 forward; SIC definiions 1996 and earlier.
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Indicators 16 transportation end use by fuel, 17a travel per capita, 17b fuel cost of driving, 18
transportation energy intensity

ind.17a ind.17b
indicator 16, tillion Biu . ) indicator 18, mi/gal
mi/pers ¢/mi
year  gasoline Jistillate av. fuel resid. (2005 $) WA*  Us®  Us® year
1970 185 230 611 127 5,968 11.26 12.9 12.9 1970
1971 189 26.2 66.6 75 6,066 10.80 12.9 13.0 1971
1972 195 299 61.1 6.1 6,365 10.03 13.1 12.9 1972
1973 205 389 674 7.3 6,671 10.49 12.8 12.8 1973
1974 205 376 705 7.9 6,360 13.60 125 13.1 1974
1975 211 385 801 133 6,476 13.25 126 154 132 1975
1976 223 466 742 147 6,791 13.10 126 168 13.1 1976
1977 235 485 69.2 164 7,128 12.95 129 178 134 1977
1978 245 536 658 31.8 7,457 12.23 132 18.8 136 1978
1979 235 587 727 594 7,416 14.39 139 191 139 1979
1980 220 559 693 63.6 6,920 17.56 144 227 150 1980
1981 222 56.2 694 513 6,962 17.63 147 242 154 1981
1982 223 491 730 296 7,189 15.29 152 249 16.0 1982
1983 231 465 731 103 7,421 13.03 152 248 16.2 1983
1984 238 487 88.8 104 7,674 12.66 153 249 166 1984
1985 226 59.1 876 345 7,759 11.60 164 254 16.6 1985
1986 241 820 972 56.2 7,878 9.33 156 261 16.7 1986
1987 264 679 1061 51.1 8,219 9.37 154 263 17.2 1987
1988 261 719 1174 60.9 8,674 8.55 164 264 178 1988
1989 278 729 1170 845 8,975 8.96 16.3 259 18.2 1989
1990 276 67.6 1276 895 9,028 9.64 17.1 257 19.0 1990
1991 280 685 1216 99.7 9,250 8.64 179 258 197 1991
1992 285 73.6 137.4 139.2 9,606 8.32 18.7 253 197 1992
1993 298 68.0 1266 93.1 8,761 8.69 171 256 194 1993
1994 297 86.8 1233 91.7 8,841 9.05 16.7 251 195 1994
1995 304 82.0 1315 104.1 9,003 9.00 169 253 197 1995
1996 318 88.7 128.0 77.2 8,873 10.01 16.2 253 197 1996
1997 316 1029 1284 79.1 9,017 9.12 17.0 251 198 1997
1998 319 86.6 1258 58.8 9,031 7.57 17.3 251 199 1998
1999 325 1035 1271 478 9,041 9.05 165 247 196 1999
2000 324 109.2 1419 417 9,048 10.80 168 249 20.1 2000
2001 325 986 1244 394 8,982 9.86 170 248 20.2 2001
2002 329 108.0 103.8 33.2 9,066 8.87 17.0 247 20.1 2002
2003 329 1055 1003 37.6 9,021 10.47 17.0 249 196 2003
2004 328 113.1 110.0 41.0 9,026 12.09 170 247 197 2004
2005 333 113.8 106.1 48.9 8,867 14.41 168 255 20.2 2005
2006 335 1394 106.3 39.0 8,865 16.04 16.6 258 204 2006
2007 338 1432 116.8 62.7 8,776 16.82 16.7 258 205 2007
2008 328 138.6 114.7 29.2 8,434 19.44 16.7 26.6 20.7 2008

a  All Washington on-road vehicles, regardless of class
b (for reference) Registered U.S. light duty vehicles
¢ (for reference) U.S. new light duty vehicle fuel efficiency rating
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Indicators 20 energy prices byfuel, 21 electricity prices by sector, 22 natural gas prices by sector

indicator 20, 2005$/mmBtu indicator 21, ¢/kWh indicator 22, ¢/therm?
year petrol.  elec. NGoiomass  coal res. comm. indl. res. comm. ind'l utility year
1970 698 802 253 134 228 438 450 137 547 431 134 0.0 1970
1971 682 799 255 129 228 421 434 132 532 419 139 0.0 1971
1972 635 796 259 124 204 416 430 1.27 522 413 143 0.0 1972
1973 681 793 258 119 2.09 407 414 1.26 525 422 150 0.0 1973
1974 9.13 752 3.08 117 272 399 418 1.18 55.1 415 211 0.0 1974
1975 939 802 421 109 268 400 417 139 65.0 520 329 0.0 1975
1976 959 761 497 1.05 3.38 385 389 1.36 729 603 396 0.0 1976
1977 968 784 552 102 341 393 416 1.22 79.2 67.7 451 0.0 1977
1978 946 738 574 098 3.68 377 385 121 822 673 490 571 1978
1979 1159 748 6.25 1.08 4.16 3.73 383 1.22 86.1 755 534 604 1979
1980 1450 840 821 096 5.07 397 405 161 105.7 96.2 689 719 1980
1981 1599 9.88 838 098 5.10 439 462 202 109.7 974 703 73.0 1981
1982 1489 1292 9.73 090 5.03 5.04 523 3.46 117.6 1064 824 101.3 1982
1983 13.35 1394 9.03 0.87 4.24 6.19 532 3.38 114.3 1010 748 879 1983
1984 1249 1469 861 0.88 4.18 6.15 584 3.93 1094 973 720 823 1984
1985 12.05 1452 796 084 3.99 6.17 585 345 103.0 850 679 736 1985
1986 8.59 1427 6.65 0.75 345 6.20 593 341 914 779 483 446 1986
1987 8.64 1425 540 0.76 3.71 643 575 353 810 673 384 386 1987
1988 794 1444 548 0.75 359 634 561 391 80.0 66.8 38.8 455 1988
1989 847 1451 528 119 354 6.23 563 381 76.6 651 369 727 1989
1990 954 1352 458 1.10 347 6.08 549 331 67,5 55.6 327 420 1990
1991 9.36 1298 443 120 3.82 584 538 3.07 60.8 527 331 512 1991
1992 8.13 1292 458 112 364 582 542 293 63.2 546 339 412 1992
1993 8.39 1345 4.78 1.14 347 588 557 3.06 64.3 558 365 481 1993
1994 837 1451 461 113 387 6.23 574 350 684 588 328 59.0 1994
1995 836 1452 442 129 385 6.09 571 3.63 69.3 589 300 537 1995
1996 9.28 1464 432 1.16 3.62 6.06 5.69 3.50 654 557 283 571 1996
1997 9.04 1390 440 1.08 344 586 555 3.24 63.6 53.3 327 66.8 1997
1998 766 13.71 4.02 115 2389 588 543 3.30 653 53.1 269 381 1998
1999 889 13.74 424 123 282 588 541 3.36 643 535 279 302 1999
2000 11.32 1415 5.70 142 283 5.79 529 3.73 775 651 388 574 2000
2001 10.34 17.09 7.82 176 267 6.29 590 524 1044 919 478 8138 2001
2002 9.64 1851 7.37 182 274 6.83 6.48 5.30 984 869 450 359 2002
2003 11.17 18.07 7.07 164 261 6.70 6.45 5.06 873 764 56.0 338 2003
2004 13.17 17.39 839 169 2.78 6.59 6.38 4.43 99.6 945 711 46.7 2004
2005 1552 17.01 981 223 331 6.54 6.33 4.27 1146 101.3 899 649 2005
2006 17.37 17.25 1033 231 3.59 6.61 6.42 430 125.6 1125 828 54.9 2006
2007 1790 17.39 10.29 215 3.63 6.84 6.17 4.30 1271 1135 795 56.6 2007
2008 2245 1753 985 263 4.48 6.95 6.23 4.19 116.9 1028 832 76.6 2008

a 1 therm = 100,000 Btu
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Indicators 23 gasoline prices, 25 carbon dioxide

emissions bysource

ind. 23 . .
indicator 25, million ton CO,
$/gal
year (2005 9) petrol.  coal NG total year
1970 1.50 1970
1971 1.44 1971
1972 1.35 1972
1973 1.40 1973
1974 1.75 1974
1975 1.72 1975
1976 1.70 1976
1977 171 1977
1978 1.67 1978
1979 2.06 1979
1980 2.60 411 850 7.13 56.7 1980
1981 2.64 412 850 6.90 56.6 1981
1982 2.37 398 694 6.02 528 1982
1983 1.97 355 752 587 489 1983
1984 1.93 416 7.71 693 56.3 1984
1985 1.89 425 879 736 587 1985
1986 145 475 593 6.39 5938 1986
1987 1.42 49.1 899 7.14 653 1987
1988 1.38 519 931 790 69.1 1988
1989 1.44 534 9.09 882 713 1989
1990 1.64 535 805 879 704 1990
1991 1.53 53.7 838 942 715 1991
1992 155 599 998 949 794 1992
1993 1.46 53.9 9.20 1209 752 1993
1994 152 55.9 10.07 1386 79.8 1994
1995 1.54 573 6.57 1393 77.8 1995
1996 1.64 56.9 8.57 1496 805 1996
1997 1.55 569 7.59 14.11 78.6 1997
1998 131 56.7 9.76 1597 824 1998
1999 151 58.6 9.14 1591 83.6 1999
2000 1.82 57.2 10.03 15.66 829 2000
2001 1.69 535 9.40 16.98 79.8 2001
2002 151 50.7 9.53 1252 7238 2002
2003 1.78 50.5 11.18 1342 751 2003
2004 2.05 519 10.65 14.13 76.6 2004
2005 2.39 53.3 10.62 1435 783 2005
2006 2.64 552 6.54 1428 76.0 2006
2007 2.80 58.2 9.06 14.72 820 2007
2008 3.16 2008
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